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JOINT APPENDIX. 


COMPLAINT. 

Filed Dec. 1, 1948. 

To the Honorable 

The Judges of the United States District Court 
For the District of Columbia. 

Plaintiff for its Complaint alleges: 

1. That plaintiff, National Lead Company, a New Jersey 
corporation, is a citizen of the United States and of the 
State of New Jersey and resides and has a principal place 
of business in the City of New York, State of New York. 

2. That defendant, Lawrence C. Kingsland, is a citizen 
of the United States, is Commissioner of Patents off the 
United States, maintains his official residence within the 
District of Columbia, and is sued in his capacity as (pom- 
missioner of Patents of the United States. 

3. That this is an action arising under the patent laws 
of the United States, to-wit, Section 4915, of the Revised 
Statutes of the United States (Title 28, Section 63, U. S. 
Code as amended); that no appeal has been taken to the 
United States Court of Customs and Patent Appeals, and 
that there are no adverse or opposing parties. 

4. That prior to June 7, 1943, Dee A. Sikes and Jack H. 
Beesley, citizens of the United States, then residents of 
Tulsa, Oklahoma, and Carmi, Illinois, respectively, jointly 
invented certain new and useful improvements in Treat¬ 
ment of Well Drilling Fluids, for which they believed 
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themselves entitled to Letters Patent of the United States; 
that said Dee A. Sikes and Jack H. Beesley having com¬ 
plied with the requirements of the Statutes of the United 
States in such cases made and provided, filed in the United 
States Patent Office a certain application for Letters Pat¬ 
ent of the United States, identified as Serial No. 489,890 on 
June 7, 1943, the said application containing a written de¬ 
scription of said improvements in such full, clear, concise, 
and exact terms as to enable any person skilled in the art 
or science to which it appertains to make, construct, com¬ 
pound, and use the same, and said application Serial No. 
489,890 particularly pointing out and distinctly claiming 
the subject-matter upon which they believed themselves 
entitled to Letters Patent, all of which will fully appear 
from a duly authenticated copy of said application to be 
produced in Court. 

5. That on May 18, 1943, said Dee A. Sikes and Jack H. 
Beesley did duly sell, assign and transfer to plaintiff, Na¬ 
tional Lead Company, its successors and assigns, the full 
and exclusive right, title and interest in and to said im¬ 
provements as described and/or claimed in said applica¬ 
tion Serial No. 489,890, and in and to all Letters Patent 
and patent rights which may be granted or issued for said 
improvements; said Assignment being recorded on June 
7, 1943 in Liber 1-196, page 19, in the United States Pat¬ 
ent Office; of such assignment profert is made. 

6. That thereafter such proceedings were had that said 
application was finally rejected by the Patent Office on May 
22, 1945, as to all of the claims thereof by the Examiner 
in charge thereof. That thereafter Plaintiff within six 
months from May 22, 1945, appealed from said Examiner 
to the Board of Appeals in the Patent Office, complying in 
all respects with provisions of the Patent Statutes, R. S. 
4909 (Title 35, Section 57, U. S. Code), and the rules in 
such cases made and provided. That thereafter pursuant 
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to the rules of the Patent Office said Examiner on Mqy 1, 
1946, rendered a written statement purporting to set f?orth 
the grounds of his decision and all points involved in! the 
appeal and furnished a copy thereof to Plaintiff. That 
thereafter the claims on appeal were restricted to claims 
3, 4, 5, 8, 15, 16, 21 and 22. That thereafter on June 4, 
1948, the Board of Appeals rendered a decision affiriping 
the Primary Examiner and refusing Plaintiff Letters (Pat¬ 
ent upon the subject-matter described in said application 
Serial No. 489,890, and particularly pointed out and dis¬ 
tinctly claimed in said Claims 3, 4, 5, 8, 15, 16, 21 an<^ 22; 
all of which will appear from the file of said application 
Serial No. 489,890 in court to be produced and of which 
Plaintiff makes profert. 

7. That claims 3, 4, 5, 8, 15, 16, 21 and 22 so refuse^ by 
the Patent Office set forth the disclosure of the subject- 
matter of Plaintiff’s application, Serial No. 489,890, w}iich 
is in the secret archives in the Patent Office and in accord¬ 
ance with Rule 15 of the Patent Office is and should be 
preserved in secrecy, and that under Section 4908 of the 
Revised Statutes (35 U. S. C. 56), Plaintiff can refuse to 
disclose their subject-matter; said claims are, however, of 
record in said application, Serial No. 489,890 and the 
amendments thereto, which will be produced at the trial, 
and plaintiff makes profert of the same. 

8. That in consequence thereof, Defendant has refused 
and still refuses to grant Letters Patent on said applica¬ 
tion Serial No. 489,890 as prayed for in said application, 
on claims 3, 4, 5, 8, 15, 16, 21 and 22, which are germane 
to the subject-matter now in issue and for which Plaintiff 
was legally entitled to Letters Patent. 

Wherefore, Plaintiff demands judgment against the be- 
fendant, the Commissioner of Patents, ordering and requir¬ 
ing the Defendant to grant unto Plaintiff the Letters Pat- 



ent prayed for in said Application Serial No. 489,890, on 
Claims 3, 4, 5, 8, 15, 16, 21 and 22. 

National Lead Company, 

By John H. Bruninga, 

Its Attorney, 

1004 Market Street, 

St. Louis, Missouri. 

St. Louis, Missouri, Dec. 1, 1948. 

Richard G. Radue, 

Of Counsel, 

National Press Building, 

Washington, D. C. 

ANSWER TO COMPLAINT. 

Filed January 8, 1949. 

To the Honorable the Judges of the United States District 
Court for the District of Columbia: 

1, 2, 3. Defendant admits the allegations of paragraphs 
1, 2 and 3. 

4. He admits that on June 7,1943, Dee A. Sikes and Jack 
H. Beesley, claiming to have invented jointly certain 
alleged new and useful improvements in Treatment of Well 
Drilling Fluids, filed in the Patent Office an application for 
patent thereon to which Serial No. 489,890 was given. He 
admits that said application contained a written descrip¬ 
tion of the alleged invention in a form sufficient to comply 
with the formal requirements of law. He denies for the 
reasons hereinafter given that plaintiff, National Lead 
Company, the assignee of said application, is entitled to 
receive a patent thereon containing any of the claims 3, 4, 
5, 8, 15,16, 21 and 22 thereof. 

5, 6. He admits the allegations of paragraphs 5 and 6. 

7. He admits that claims 3, 4, 5, 8, 15, 16, 21 and 22 are 
based on a disclosure made in said application, but denies 


that said claims set forth said disclosure. He denies that 
plaintiff can refuse to disclose the subject matter of said 
claims in an action under Section 4915, R. S. He admits 
that plaintiff should produce at the trial a copy of said 
application, including all proceedings thereon in the Patent 
Office. 

8. He admits that he has refused and still refuses to jssue 
to plaintiff a patent containing any of said claims 3, 4, 5, 8, 
15, 16, 21 and 22 therein. He denies that plaintiff is law¬ 
fully entitled thereto. He states that said claims ar^ un¬ 
patentable in view of the following prior patent and pub¬ 
lications, and for the reasons given by the Examiner in 
his Statement, dated May 1, 1946, and in his Reply, coated 
May 13, 1947, and by the Board of Appeals in its decision, 
dated June 4, 1948, copies of which will be furnished at 
the trial: 

Cannon 2,109,858, March 1, 1938. 

Stern—Role of Clay and Other Minerals in Oil-Well 
Drilling Fluids—Report of Investigations No. 3556 
of Bureau of Mines—Feb. 1941—pages 76 and l\. 

Chemicals by Glyco—page 121—pub. 1944 by Qlyco 
Products Co. of Brooklyn. 

The Solvay Blue Book—page 50—pub. 1943 by Sc^lvay 
Sales Corp. of N. Y. 

Profert of copies of the above-cited patent and publications 
is hereby made. 

W. W. Cochran, 

Solicitor, U. S. Patent Office,! 

Attorney for Defendant. 

January 7, 1949. 

I hereby certify that a copy of this Answer to Complaint 
was mailed today, January 7th, 1949, to Mr. Richard G. 
Radue, National Press Building, Washington 4, D. C., attor¬ 
ney for plaintiff. 

W. W. Cochran, 

• 1 Solicitor. 
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INFORMAL MEMORANDUM. 

Filed July 5, 1950. 

The claims in suit are all process claims and are un¬ 
patentable over the prior art. 

The testimony adduced at the trial fails to show clear 
error on the part of the Patent Office tribunals in refusing 
to grant any of such claims. Reversal of such holdings is 
not warranted under the decision in Abbott et al. v. Coe, 
71 Apps. D. C. 195. 

The solicitor for the United States Patent Office will 
submit for settlement findings of fact, conclusions of law 
and a judgment form dismissing the complaint. 

F. Dickinson Letts, 
Judge. 


FINDINGS OF FACT. 

(Proposed by Defendant.) 

Filed July 18, 1950. 

1. The plaintiff, as owner by assignment of the applica¬ 
tion for patent of Dee A. Sikes and Jack H. Beesley, Serial 
No. 489,890, seeks, in this action under 35 U. S. C. 63, a 
decree of this Court authorizing the allowance of claims 
3, 4, 5, 8, 15, 16, 21, and 22 of said application. 

2. The plaintiff’s application in suit relates to the treat¬ 
ment of well drilling fluids and discloses a process of drill¬ 
ing wells by the employment of an aqueous mud-laden 
drilling fluid, which process comprises adding to such fluid, 
while maintained at a pH of about 12, sufficient of a 
starchy colloid to attain and maintain a substantial wall- 
seal of low water loss, viz., below 5 c. c. (A. P. I.) and at 
an operable well-drilling viscosity. The application in suit 
acknowledges as prior art the use of gelatinized or colloidal 
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starch in a well drilling fluid, and presents, a4 an improve¬ 
ment thereover, the use of alkali, as caustic s^da, to main¬ 
tain the alkalinity of the drilling fluid at a pH value of 
about 12. This value of alkalinity has been fpund to pre¬ 
vent the fermentation of the starch. 

3. The patent to Cannon, No. 2,109,858, relates to a drill¬ 
ing fluid for combating heavy shale, and discloses, inter 
alia, a drilling fluid including starch and chustic soda. 
Various values are mentioned for the amount of caustic 
soda, one value being 1%. 

4. The publication by Stern, pages 76 and 77 of the 

Report of Investigations No. 3556 of Bureau of Mines, 
refers to the use of hydrolyzed starch in well drilling 
fluid. It states that a pH of about 11 or 12 has been found 
desirable. This refers to the pH value of tfie drilling 
fluid. The starch suspension is prepared with sodium 
hydroxide. I 

5. Page 121 of Chemicals by Glyco gives the pH values 

of enumerated bases, among them being sodium hjvdroxide. 

1 

6. The Solvay Blue Book, page 50, gives curved showing 

the pH values of solutions of soda products. jYom the 
top curve the pH value of a 1% solution of cauptic soda 
is just under 13.0. | 

7. Plaintiff’s testimony shows that a 1% solution of 
caustic soda will gelatinize or hydrolyze starch. 

8. The claims at bar define no invention over the disclo¬ 
sure of the patent to Cannon. 

9. The claims at bar define no invention over thp disclo¬ 
sure of the publication by Stern. 

I 

10. The plaintiff’s testimony shows commercial success 
of the process of the claims in suit. 

11. The claims in suit are all process claims and are 
unpatentable over the prior art. 
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starch in a well drilling fluid, and presents, as an improve¬ 
ment thereover, the use of alkali, as caustic soda, to main¬ 
tain the alkalinity of the drilling fluid at a pH value of 
about 12. This value of alkalinity has been found to pre¬ 
vent the fermentation of the starch. 
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the pH values of solutions of soda products. From the 
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8. The claims at bar define no invention over the 
sure of the patent to Cannon. 
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12. The testimony adduced at the trial fails to show clear 
error on the part of the Patent Office tribunals in refusing 
to grant any of the claims at bar. 

CONCLUSIONS OF LAW. 

1. The discovery of a hitherto unstated property of a 
well drilling fluid containing starchy colloid and sufficient 
caustic soda to make the pH value about 12 is not such a 
discovery as entitles plaintiff to a patent therefor. 

2. In the absence of a showing of clear error on the part 
of the Patent Office tribunals in refusing to grant any of 
the claims at bar, reversal of such holdings is not war¬ 
ranted. 

3. The plaintiff is not entitled to a patent containing any 
of the claims in suit. 

4. The complaint should be dismissed as to all the claims 
at bar. 

F. Dickinson Letts, 
Judge. 


PLAINTIFF’S PROPOSED FINDINGS OF FACT. 

Filed July 19,1950. 

1. The plaintiff, as owner by assignment of the applica¬ 
tion for patent of Dee A. Sikes and Jack H. Beesley, Serial 
No. 489,890, seeks, in this action under 35 U. S. C. 63, a 
decree of this Court authorizing the allowance of claims 
3, 4, 5, 8, 15, 16, 21 and 22 of said application. 

2. The plaintiff’s application in suit relates to the treat¬ 
ment of well drilling fluids and discloses and claims gen¬ 
erally a process of drilling wells by the employment of an 
aqueous mud-laden drilling fluid, which process comprises 
bringing such a fluid to a pH of about 12, adding a starchy 
colloid to said fluid in an amount sufficient to attain a sub¬ 
stantial wall-seal of low water-loss, viz., below 5 c. c. 


(A. P. I) and at an operable well-drilling viscosity* and 
thereafter adding an alkali and a starchy colloid, whqn re¬ 
quired, in amounts sufficient to maintain said pH and said 
water loss. A starchy colloid is gelatinized or hydrolyzed 
starch. The pH of about 12 is specified as between a tnini- 
mum of 11.7 and a maximum of 13.3. The application) also 
discloses and claims such process as applied to cement-con¬ 
taminated drilling fluids. An operable well-drilling vis¬ 
cosity is one in which the fluid can be readily pumped and 
will entrain in the well but still deposit its cuttings outside 
of the well. 

2a. The application in suit acknowledges as prior art 
starch gelatinization by caustic soda and the use of a 
starchy colloid, i. e., gelatinized starch, in an aqueous well 
drilling fluid; that starch ferments in fresh water drilling 
fluids but not in concentrated salt water; and that fermen¬ 
tation increases the water loss. The application presents, 
as an improvement over the prior art, the above-described 
process of preventing fermentation of gelatinized starch in 
an aqueous mud-laden drilling fluid by first bringing the 
alkalinity of the drilling fluid to a pH value of about 12, 
by the use of an alkali such as caustic soda or hydrated 
lime, with sufficient gelatinized starch added to attain a 
water loss below 5 c. c., and thereafter adding more alkali 
and gelatinized starch to maintain that pH and water loss, 
but all the time at an operable well drilling viscosity. ^The 
above-described process has been found in practice to pre¬ 
vent the fermentation of the gelatinized starch in a drilling 
fluid in which the aqueous phase is either fresh or salt 
water, and to attain and maintain a low water loss, all at 
an operable well drilling viscosity. In order to prevent 
fermentation, the pH of 12 must be maintained during the 
course of drilling. 

3. The patent to Cannon, No. 2,109,858, issued March 1, 
1938, relates to a drilling fluid for combating heaving shale 
and discloses and claims drilling fluids comprising caustic 
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soda and bentonite, together with an organic compound 
such as tannic acid or humic acid or gallic acid or sugar or 
starch. The caustic soda is specified as at least % of 1% 
to a maximum of 7%, with examples of 1%, 2% and 7%, 
as related to the drilling fluid. The bentonite is specified 
as 10%, 20% and 30% as related to the drilling fluid. No 
percentages are specified for any of the organic compounds 
except for quebracho extract, a crude tannic acid, where 
the percentages are from 1% to 2% as related to the drill¬ 
ing fluid. 

3a. Quebracho extract per se is soluble in water; when 
reacted with caustic soda it is still soluble in water. To¬ 
gether they have been used since 1930 to reduce the plas¬ 
ticity or viscosity of drilling fluids. Starch as such is inert 
and not soluble in water; when reacted with caustic soda it 
is converted to gelatinized starch, provided from 0.55 to 
0.60% of caustic soda is used; Ms of 1% is not sufficient to 
gelatinize starch; when 7% caustic soda is used the starch 
will carmelize and will become ineffective to decrease the 
water loss. Hydrated lime will not gelatinize starch. 

3b. When caustic and quebracho are used with bentonite 
in accordance with the disclosure in the Cannon patent, the 
resultant fluid will be at an operable and usuable well¬ 
drilling plasticity or viscosity for a drilling fluid; in fact, 
there will be a decrease in plasticity or viscosity as com¬ 
pared to when caustic and quebracho are not used. W^hen 
caustic and starch are used with bentonite in accordance 
with the disclosure in the Cannon patent, by substituting 
starch for quebracho, the resultant fluid will not be at an 
operable or usable well-drilling plasticity or viscosity for a 
drilling fluid, but the result will be practically a solid; in 
fact there is an increase of the plasticity or viscosity as 
compared to when caustic and starch are not used. 

4. The publication by Stern, pages 76 and 77 of the 
Report of Investigations No. 3556 of Bureau of Mines, pub¬ 
lished February, 1941, describes the state of well drilling 
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fluids as it then existed, including the patent to Cannon, 
No. 2,109,858 and a communication from George E. Can¬ 
non, the applicant of that patent, both of which are cited 
and discussed by Stern. Stern specifically states in| Feb¬ 
ruary, 1941, that at that time only recently had karch 
found application in drilling mud fluids as a result <t>f the 
development that hydrolyzed (gelatinized) starch imparted 
a good filter test (water loss) to salt water mud (drilling 
fluid). 

4a. Stern describes the making of hydrolyzed 
nized) starch by a 10 to 1 ratio of starch to sodium 
ide (caustic soda). Stern states that starch tend: 
ment unless a preservative is added; but he only mentions 
as preservatives salt and an alcohol. Stern in 1941 did not 
disclose to those skilled in this art, maintaining a drilling 
fluid at a pH of about 12 in connection with hydrolyzed 
(gelatinized) starch, or that the maintenance of th^t pH 
will prevent fermentation of such a starch; or that $ low 
water loss, viz., 5 c. c., will be attained. Stern described the 
then generally known method of gelatinizing starch by a 
10 to 1 ratio of starch to caustic soda. When the resijltant 
starch caustic soda in water mixture described by Stem 
is added to a drilling fluid, whether a salt water or a fresh 
water fluid, a pH of 12 is not attained or maintained!, but 
a pH of from 8.5 to 10.9, neither of which will prevent fer¬ 
mentation. 

Respectfully submitted, 

Bruninga and Sutherland, 

By John H. Bruninga, 

Attorneys for National (Lead 
Company. 

St. Louis, Missouri, 

July 12,1950. 
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hydrox- 
i to fer- 




— 12 - 


JUDGMENT. 

Filed July 18, 1950. 

This action came on to be heard at this term and there¬ 
upon, upon consideration thereof, it is this 18th day of 
July, 1950, 

Adjudged that the complaint be and it is hereby dis¬ 
missed, with costs against the plaintiff. 

F. Dickinson Letts, 
Judge. 

PLAINTIFF’S MOTION FOR A NEW TRIAL. 

Filed July 27, 1950. 

Now comes Plaintiff in the above-entitled cause and re¬ 
spectfully moves this Court for a new trial under Civil 
Rule 59, to open the judgment heretofore entered, take ad¬ 
ditional testimony, amend findings of fact and conclusions 
of law or make new findings and conclusions, and direct 
the entry of a new judgment in favor of Plaintiff. 

We do not here want to burden this Court with a re¬ 
statement of the facts in this case, nor with an extended 
discussion of the law applicable to this case; for they have 
been discussed in Plaintiff’s Brief, filed after the trial and 
before this Court’s Memorandum. Nor do we believe it is 
necessary to take additional testimony unless this Court so 
desires, although it will be taken if this Court so desires, 
even though Civil Rule 59 provides for that and has there¬ 
fore been included in the above statement. We simply 
want to direct this Court to the following: 

Plaintiff’s Proposed Findings of Fact, dated July 12, 
1950, set forth briefly the salient facts, about which there 
can be no dispute. The Commissioner’s Solicitor’s pro¬ 
posed finding 10 also concedes that there has been com- 


mercial success of the process of the claims in guit, 
although that expresses it rather mildly, because the Suc¬ 
cess has been outstanding, beginning with the year after 
the filing of the application in suit. 

Plaintiff’s application does not claim an all-inclusive 
process, but the claims are extremely modest, of wh[ich 
claim 8 is complete even as to details.* We want to quote 
that claim 8, which we want to parse into its component 
parts as follows: 

Claim 8. In the art of drilling wells by the employ¬ 
ment of an aqueous mud-laden drilling fluid, the proc¬ 
ess comprising, 

(a) bringing such a fluid to a pH of about 12, 

(b) adding a starchy colloid to said fluid in an 
amount sufficient 

(x) to attain a substantial wall-seal of l6w- 
water-loss, viz., below 5 c. c. (A. P. I.), 

(y) and at an operable well-drilling viscos- 

ity, | 

(c) and thereafter adding an alkali and a 
starchy colloid, when required, 

(z) in amounts sufficient to maintain s^id 
pH and said water loss. 

The Patent Office does not question but that the subject- 
matter of that claim was disclosed in Plaintiff’s applica¬ 
tion as filed, as contrasted with Abbott et al. v. Coe, 71 App. 
D. C. 195, 109 F. (2d) 449, 450, 451. What the Patent Office 
contends is that the subject-matter was disclosed in the 
Stern publication of 1941 and in the Cannon patent 2,l69,- 

* That claim as finally amended is set forth in the Examiner’s supple¬ 
mental statement dated August 23, 1946, filed as an appendix to Plain¬ 
tiff’s Brief because the Examiner’s Statement of May i, 1946, Defs. Ex. 
F, does not quote the finally amended claims in issue and before the 
Board of Appeals and this Court. 
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858 of 1938, or perhaps by a combination of the two. An 
examination of the claim just quoted with reference to that 
publication and that patent will show T that such is not the 
fact. 

Let us assume that both Stern and Cannon disclose the 
introductory part of the claim, and consider next the first 
phrase. 

(a) bringing such a fluid to a pH of about 12, 

That means a pH between a minimum of 11.7 and a maxi¬ 
mum of 13.3. 

The Stern publication does not disclose that the drilling 
fluid itself, to which the starchy colloid (gelatinized or 
hydrolyzed starch) is added, is even brought to a pH of 
11 or 12; because the statement “A pH of about 11 or 12 
has been found desirable” is at the end of the same para¬ 
graph where Stern describes the then well-known method 
of gelatinizing starch. It is not until the next paragraph 
that Stern describes the addition of gelatinized starch to 
a drilling fluid, and there it is added to one containing 
salt so as to prevent the drilling fluid from fermenting, or 
containing alcohol as a preservative. 

Larsen showed in his deposition that if Stern’s gela¬ 
tinized starch is added to a drilling fluid, whether a fresh 
water drilling fluid or a salt water drilling fluid, the re¬ 
sulting pH will be from 8.5 to 10.9, neither of which will 
prevent fermentation of gelatinized starch; and the Patent 
Office has not disputed that testimony. 

Cannon does not say anything about bringing a drilling 
fluid to a pH of about 12, that is, between a minimum of 
11.7 and a maximum of 13.3. The Patent Office has simply 
figured out that with 1% caustic soda added, the pH will 
be within those limits. However, the testimony of Larsen 
and of Farnham at the trial shows that with 7% caustic, 
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recommended by Cannon, the pH will be so much above 
13.3 as to result in caramelization of the starch; and that 
testimony was not disputed by the Patent Office. 

In other words, anyone following Cannon would get into 
trouble, as distinguished from the precautions in the ap¬ 
plication in suit of not running the pH over 13.3. 

(b) adding a starchy colloid to said fluid in an amount 
sufficient 

(x) to attain a substantial wall-seal of low water- 
loss, viz., below 5 c. c. (A. P. I.), 

(y) and at an operable well-drilling viscosity. 

Stem adds gelatinized starch to a drilling fluid, and we 
can assume for the moment that he attains a water-loss 
reduction, although he does not disclose that the process 
described by him will result in a water-loss below 5 c. c., 
which is extremely important; and he does not disclose the 
addition of such a starchy colloid in any amount to a drill¬ 
ing fluid brought to a pH of about 12, and all at an op¬ 
erable well-drilling viscosity. 

Cannon does not disclose the addition of gelatinized 
starch to a drilling fluid at all. What he discloses is j;he 
addition of starch (not gelatinized starch), and the amount 
of starch added is not disclosed. We showed experiment¬ 
ally before this Court, and Larsen showed by actual dem¬ 
onstration in his deposition, that when quebracho is used 
with caustic soda in the manner disclosed by Cannon, the 
drilling fluid will be at an operable well-drilling viscosity, 
in fact, its viscosity will have been reduced; however that 
when starch is substituted for quebracho in the Camion 
patent disclosure, the resultant drilling fluid is not at an 
operable well-drilling viscosity, but at an unusable one, in 
fact, it is practically a solid, and the viscosity is increased 
rather than decreased, the very opposite of what takes 
place when quebracho and caustic soda are used. 


— 16 — 


We are not attacking the operativeness of the Cannon 
patent disclosure when confined to its proper scope, 
namely, the use of quebracho with caustic soda; but the 
attempt of the Patent Office to substitute starch for que¬ 
bracho shows that two things which are not equals, 
namely, quebracho plus caustic soda on the one hand and 
starch plus caustic soda on the other hand, cannot be in¬ 
terchanged. 

(c) and thereafter adding an alkali and a starchy col¬ 
loid, when required, 

(z) in amounts sufficient to maintain said pH and 
said water loss. 

Stern discloses the preventing of fermentation by using 
a salt water drilling fluid, or by the use of alcohol; Stern 
certainly does not even mention the addition of alkali in 
addition to gelatinized starch in an amount sufficient to 
maintain the pH as well as the water loss. 

Cannon does add an alkali, namely, caustic soda, but 
that is in connection with quebracho, to reduce the plas¬ 
ticity or viscosity of the drilling fluid, as it indeed does. 
While Cannon of course mentions starch, as we have 
shown, if caustic soda is used at either the lower limit of 
one-third of 1%, or the upper limit of 7%, the result will 
be at the lower limit no gelatinization of the starch, and 
at the upper limit caramelization of the starch. 

An attempted combination of Stern plus Cannon will 
lead nowhere. Stern specifically discloses preventing of 
fermentation of gelatinized starch by salt, and by an alco¬ 
hol. On the other hand, Cannon does not add gelatinized 
starch to a drilling fluid at all but adds starch, and if 
starch is added to a drilling fluid already containing caus¬ 
tic soda and bentonite, then, while the starch may possi¬ 
bly become gelatinized, the result will be something un- 
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usable. The combination of two unequal things wil^ never 
make any sense in patent law. 

We fully recognize the authority of Abbott et al. y. Coe, 
71 App. D. C. 195, 109 F. (2d) 449. We have called atten¬ 
tion to the fact that the result claimed in that case was 
not even mentioned in the application as filed, whil^ such 
is not the case here. i 

We do not dispute that the question before this Cojirt of 
whether or not there was invention, is whether the finding 
of the Patent Office that there was none is consistent with 
the evidence. Nor do we dispute that more than a mere 
preponderance of evidence is necessary to justify a re¬ 
versal of the Patent Office in deciding that Plaintiff is en¬ 
titled to a patent. In this case however the undisputed 
testimony establishes that first, neither the Stern publica¬ 
tion nor the Cannon patent disclosed the process described 
and claimed in the application in suit; and second, that 
no possible combination of the two discloses it. 

The question of invention is a question of fact and 
surely, with from three to five years intervening between 
the Stern publication and the Cannon patent, and the! ap¬ 
plication in suit, in this rapidly moving well-drilling art, 
the immediate acceptance of the process by the public ifter 
its introduction should certainly swing the balance in 
favor of patentability of the process. 

The most that can be said of the Cannon patent is that 
following it, by many trials somewhere between the maxi¬ 
mum and minimum limits, a pH of about 12, that is, be¬ 
tween a minimum of 11.7 and a maximum of 13.3, might 
be attained. However that simply involves the Well- 
known principle established by the Supreme Court Jand 
applied in Abbott v. Coe, 109 F. (2d) 449, 451, namely that 

“Accidental results, not intended and not appre¬ 
ciated, do not constitute anticipation.” 
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Moreover, as we showed, when starch be substituted for 
quebracho in the Cannon patent disclosure, the result will 
be something unusable, namely practically a solid, and not 
a drilling fluid at an operable well-drilling viscosity, which 
is specifically recited in the claims in suit. 

The Stern publication disclosure requires the conversion 
of something appearing at the end of the paragraph, de¬ 
scribing the gelatinization of starch by the usual 10-to-l 
starch-caustic mixture, namely “a pH of about 11 or 12 
has been found desirable/ ’ into something entirely differ¬ 
ent, namely, that the pH is that of the drilling fluid to 
which the gelatinized starch is added. And that in spite 
of the fact that the only place where Stem talks about the 
addition of gelatinized starch to a drilling fluid, is in the 
next paragraph, namely, addition to a drilling fluid con¬ 
taining salt or containing an alcohol to prevent fermenta¬ 
tion. 

The characteristics of a patentable process was specifi¬ 
cally stated by the Court of Appeals for this Circuit in 
Kelley v. Coe, 99 F. (2d) 435, 441, footnote, as follows: 

“A process is a mode, method, or operation, 
whereby a result or effect is produced. Coming v. 
Burden, 15 How. 252, 14 L. Ed. 683. ‘A patentable 
process is a method of treatment of certain materials 
to produce a particular result or product.’ Holland 
Furniture Co. v. Perkins Glue Co., 277 U. S. 245, 255, 
48 S. Ct. 474, 478, 72 L. Ed. 868.” 

Here, neither the Cannon patent nor the Stem publication 
disclose either the mode, method or operation described 
in the claims in suit, nor the result or effect produced. The 
Court says, p. 441: 

“And in none of the references is there taught, nor 
do all of them together reveal, the necessity for coor¬ 
dination of the various steps in harmonious interac¬ 
tion as shown by Kelley. As was explained by wit- 



ness Drinker: ‘It has to be a coordinated whole. You 
can divide it up theoretically into parts, but in actual 
operation you cannot distinguish them for they are 
coordinated as one unit when it is done.’ Kelle^ was 
the first to conceive the idea and to describe) the 
method for putting the elements together into a unit 
which functioned successfully.” 

Neither Stern nor Cannon reveal the necessity for coordi¬ 
nation of the various steps in harmonious interaction as 
set forth in the claims in suit. Sikes and Beasley were 
the first to conceive the idea and to describe the method 
of putting the steps together into a unit to function suc¬ 
cessfully. 

The Court further says, p. 441: 

“In order that a reference or group of references 
may teach a process, the process must be deliberate 
and the means understood.” 

It is apparent that neither Stern nor Cannon deliberately 
disclosed any process or anything else in which any ^teps 
were taken or the means understood to bring a drilling 
fluid to a pH of about 12 in coordination with the addition 
of a starchy colloid, added in an amount sufficient t<p se¬ 
cure a water loss of 5 c. c., and thereafter adding alkali 
and starchy colloid in an amount sufficient to maintain 
that pH and water loss, all at an operable well-dritling 
viscosity. Neither one had anything like that in mind. 
Neither one of them disclosed anything of the kind to any¬ 
one skilled in the art for the three to five years interven¬ 
ing between Stern and Cannon and the application in suit. 
Stem simply disclosed the gelatinization of starch iii ac¬ 
cordance with the generally known ratio of 10-to-l of 
starch to caustic soda, and the addition of that gelatinized 
starch to a salt water drilling fluid or to one containing 
an alcohol. Cannon does not even disclose the addition 
of gelatinized starch to any drilling fluid, and if the Can- 
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non process of gelatinizing the starch in the drilling fluid 
itself be followed by substituting starch for quebracho, 
the result will be something unusable. 

This case is somewhat like Hayw^ard v. Coe, Civil Action 
No. 20,980, decided by Justice Bailey in 1944, and in which 
Plaintiff’s Attorney was attorney for Hayw r ard; and we 
file herewith photostats of three opinions by Justice 
Bailey, together with his Findings of Fact, Conclusions of 
Law and the Judgment. The situation in that case can 
be briefly stated as follows: 

The case involved a method or process of detecting gas 
dilutedly occluded in a mud-laden drilling fluid, specifi¬ 
cally by means of what is known as a hot wire gas de¬ 
tector, which is simply a wire whose electrical resistance 
changes when contacted by gas. A Chalkley patent re¬ 
lied on by the Patent Office allegedly disclosed such a proc¬ 
ess, but instead of a hot wire detector he employed an ex¬ 
plosion chamber to which the gas passed, and the presence 
of the gas was determined by a thermo-couple, which is 
simply an electrical thermometer. The Patent Office there¬ 
fore took the position that the case simply involved a sub¬ 
stitution of a hot wire gas detector for a thermo-couple. 

At the trial it was shown that the gas encountered in 
drilling fluids reaching the surface from below the earth, 
was exceedingly small, on the order of a fraction of 1%. 
Also that in order for an explosion chamber to be effective 
for measurement of gas and determination of an actual 
explosion by a thermo-couple, the percentage of gas had 
to be on the order of between 5% and 12%. In other 
words, it was shown that Chalkley’s process was imprac¬ 
tical for the detection of the exceedingly small percentage 
of gas encountered in drilling fluids. 

Justice Bailey first held that the question of the inopera¬ 
tiveness of the Chalkley patent could not be raised, because 
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it was not raised in the Patent Office. Even after it ^as 
shown that that question could not have been raised, Jus¬ 
tice Bailey adhered to his first decision. However, on fil¬ 
ing of a second motion for a new trial, he held the subjelct- 
matter patentable, and accordingly adjudged^ that a pat¬ 
ent should issue. 


The case is rather analogous to this case, particularly if 
we consider the Cannon patent, where the substitution of 
starch for quebracho in Cannon’s disclosure would result 
in an unusable drilling fluid. While Justice Bailey stresses 
the fact that Hayward was able to obtain quantitative 
analysis, that is analogous to the situation we have h^re 
where the claims specify maintaining a water loss of be¬ 
low 5 c. c. Moreover, in this case we do not argue that the 
Cannon patent disclosure is inoperative when confined to 
its proper scope, namely the employment of caustic atid 
quebracho, but only that when, as attempted by the Pat¬ 
ent Office, starch be substituted for quebracho, the reshlt 
will be something unusable. 

This is simply the ordinary case where at the trial evi¬ 
dence is produced to make out a case. The undisputed 
evidence in this case is such as clearly to show that the 
Patent Office was in error in refusing to grant a patent on 
the extremely modest claims before this Court. It is 
therefore respectfully requested that Plaintiff’s motion be 
granted. 

Respectfully submitted, 

JOHN H. BRUNINGA, 

Attorney for Plaintiff National 
Lead Company. 

St. Louis, Missouri. 

July 24, 1950. 




ORDER OVERRULING MOTION FOR NEW TRIAL. 

Filed Sept. 12, 1950. 


NOTICE OF APPEAL TO THE UNITED STATES 
COURT OF APPEALS FOR THE DISTRICT 
OF COLUMBIA. 

Filed October 11,1950. 

Notice is hereby given that National Lead Company, 
plaintiff above-named, hereby appeals to the United States 
Court of Appeals for the District of Columbia from the 
final judgment entered in this action on July 18, 1950, and 
from the order of the Court overruling plaintiff’s timely 
motion for a new trial entered September 12, 1950. 

Respectfully submitted, 

John H. Bruninga, 

Attorney for Appellant National 
Lead Company, 

1004 Market Street, 

St. Louis 1, Missouri. 

St. Louis, Missouri, 

October 9,1950. 


DOCKET ENTRIES. 

Complaint Civil Action No. 4867-48, filed December 1, 
1948. 

Answer to complaint, filed January 8, 1949. 

Order to change name of defendant Kingsland to Marzall, 
filed December 7,1949. 

Trial—Began June 22, 1950, and concluded on June 23, 
1950. 


Informal memorandum of Judge Letts, filed July 5, 1950. 


Findings of fact and conclusions of law (proposed by 
defendant), filed July 18, 1950. 

Judgment, filed July 18,1950. 

Letter to Judge Letts from J. H. Bruninga, filed Juljr19, 
1950. 

Plaintiff’s proposed findings of fact and conclusions of 
law, filed July 19, 1950. 

Plaintiff’s motion for a new trial, filed July 27,1950. 

Order overruling motion for new trial, filed September 12, 
1950. 

Notice of appeal to the U. S. Court of Appeals for the 
District of Columbia Circuit, filed October 11,1950. 

Order allowing cash deposit in lieu of bond, filed October 
11, 1950. 

Order extending time for filing and docketing of reJord, 
filed November 20, 1950. 

Praecipe, filed November 20,1950. 

Order permitting use of original copies of depositions, 
filed December 15, 1950. 

Order—Clerk of District Court for D. C., to transmit 
original copies to Court of Appeals, filed December 22,1^50. 


PRAECIPE. 

Filed November 20, 1950. 

Will you please incorporate in the transcript of record 
on appeal to the United States Court of Appeals for the 
District of Columbia Circuit, in the above-entitled case, the 
following: 

(1) Complaint. 

(2) Answer. 
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(3) The reporter’s transcript of evidence. 

(4) The following documentary exhibits: 

(a) Plaintiff’s Exhibits 1, 1A, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 14 and 15. 

(b) Defendant’s Exhibits A, B, C, D, E and H. 

(5) Depositions of Jack H. Beesley and Delmar H. 
Larsen. 

(6) Memorandum Opinion of District Court. 

(7) Plaintiff’s Proposed Findings of Fact. 

(8) Findings of Fact and Conclusions of Law. 

(9) Judgment. 

(10) Plaintiff’s Motion for New Trial. 

(11) Order Overruling Motion for New Trial. 

(12) Notice of Appeal. 

(13) Order of the District Court permitting a cash de¬ 
posit in lieu of bond. 

(14) All docket entries. 

(15) This Praecipe. 
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Tr.l REPORTER’S TRANSCRIPT OF PROCEED¬ 
INGS AT TRIAL. 


Washington, D. C., June 22, 1^50. 


The above-entitled matter came on for trial before the 
Hon. F. Dickinson Letts, Associate Judge, at 10 olclock 
a. m. 

Appearances: 

On behalf of the Plaintiff: 

John H. Bruninga, Esq. 

On behalf of the Defendant: 

H. S. Miller, Esq. 

Tr. 2 Plaintiff’s Opening Statement by John H. 
ninga. 

Defendant’s Opening Statement by H. S. Miller. 


Bru- 




Tr. 29 


HAROLD H. FARNUM 


was called as a witness by the plaintiff and, being 
duly sworn, was examined and testified as follows: 


first 


Direct Examination, 

By Mr. Bruninga: 

Q. What is your name, and where do you live? A. 
Harold H. Farnum, Houston, Texas. 

Q. What is your business? A. Assistant to the general 
manager, Baroid Sales Division, National Lead Company. 
The Baroid Company is engaged in manufacturing, sealing 
and servicing materials that are used in the preparation 
of oil and drilling wells. 

Q. Give briefly your education. A. I graduated in |L924 
from the California Institute of Technology, -With 
Tr. 30 a degree of Bachelor of Science in Chemical Engi¬ 
neering. 
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Q. What did you do after that? A. I worked for 
five years for the General Petroleum Corporation of Cali¬ 
fornia as research chemist, and later as foreman and as 
engineer in their natural gas department, and beginning 
in 1929 I was employed by the company that later became 
Baroid Sales Division. I have worked there as research 
chemist, as division manager in charge of sales, service 
engineer and later as a director of research, and after that 
in charge of several other technical departments. 

Q. How early did you become acquainted with oil well 
drilling? A. Intimately connected with it in 1929. 

Q. By what system? A. Pardon? 

Q. By what system? A. The rotary drilling. 

Q. Now, refer to the paper marked PX-2 and just give 
very, very briefly the outline of that and we will have it 
in the record. A. This is a sketch of a rig used in the 
rotary method of drilling an oil well. 

The drilling bit is shown on the extreme right at the 
bottom. It is driven by the rotary table which is on the 
floor of the derrick in the central part of the 
sketch. 

Tr. 31 The connection between the rotary table and the 
bit is by the drill pipe, which is a series of 90-foot 
joints screwed together and hollowed. 

The drilling is done by rotating the rotary table. The 
bit disengages parts of the earth and it is flushed to the 
surface by the drilling mud or drilling fluid, which is 
picked up by the mud pumps, shown on the lower left part 
of the sketch. 

The mud is circulated through the rotary hose and down 
the drill stem, and emerges through holes in the bit. It 
then raises to the surface of the earth in the annular space 
between the drill pipe and the hole that has been bored. 

After it rises to the surface, the cuttings are removed, 
either by settling in the mud ditch, or by screening out 
through the vibrating screen. The mud is again circulated. 

Q. What kind of drilling fluids were used when you 





started in in 1929? A. They were water base in [which 
clays were suspended and weighting materials sqch as 
barytes or iron oxide w T as incorporated in it. 

Q. What was the consistency of that drilling flijiid at 
that time? A. It was considerably more viscous thin the 
muds later used. 

Tr. 32 Q. Do you know what bentonite is? A. YCs 

Q. What, really, is bentonite? A. Bentonite is a 
highly colloidal clay found in the Black Hills area of this 
country and a few other places. It forms a suspension in 
water at relatively low concentrations, on the orqer of 
three to five percent by weight, where ordinary clays will 
require 20 to 30 percent by weight to produce the same 
consistency of suspension. 

Q. How long has your company been selling bentonite, if 
at all? A. Over 21 years. 

Q. Under what name? A. The trade name Aquagel. 

Q. You talk about weighting material. What is that? 
Is it sold by your company, and if so, by what namej? A. 
Weighting material is an inert high specific gravity solid 
such as barytes or iron oxide, and it is added to the drill¬ 
ing mud to increase its density. 

Q. You might tell me this. Is the viscosity of drilling 
fluid as used in rotary drilling critical or not? A. It is 
very critical. If it is too low, it won’t have enough trans¬ 
porting power to bring the cuttings up from the face of 
the bit. If it doesn’t have what we refer to as gel 
strength, any cuttings that are part way up the hole \vhen 
mud circulation is suspended will fall to the bot- 
Tr. 33 tom of the hole. Sometimes if the viscosity is 
too high it will cause improper operation of the 
mud pumps to overcome the friction of the mud, and it 
will also entrap gas in the mud, and thereby endanger the 
well of blowing out. 

Q. What about dropping out cuttings if the viscosity is 
too high? A. Also, if the viscosity is too high, that would 
interfere with the deposition of the cuttings in the mud 
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ditch. Also, it would cause the mud to carry over the end 
of the vibrating screen before all the cuttings were taken 
out there. 

Q. If the drilling fluid is too thin, what do you add? A. 
Add a colloidal clay, such as bentonite. 

Q. How about an ordinary clay, ordinary good drilling 
clay? A. Sometimes that is added. 

Q. Now, if the drilling fluid is too thick, what do you do 
then? A. Treat it with a mud thinning chemical, such as 
caustic and quaebracho, or polyphosphates. 

Q. What is quaebracho? A. That is crude tannic acid. 

Q. What happens when you mix it with caustic soda? 
A. It forms a solution. 

Q. Does quaebracho form a solution in w^ater? 
Tr. 34 A. Yes, it does. 

Q. Does caustic and quaebracho form a solution 
in water? A. Yes. 

Q. Then are caustic and quaebracho used as mud thin- 
ners? A. Yes, that is one of the most common of the mud 
thinners. 

Q. How far back does that go, do you know? A. I first 
saw it in 1930 or 1931. 

Q. Now, you might tell the Court about the amount of 
mud that is kept in a mud pit at a well, in barrels. A. 
That depends on the size of the hole that is to be drilled. 
Usual practice would be to have a surface pit containing 
from 1,000 to 2,000 barrels of the mud. The volume of the 
mud that would be in the hole will increase as the depth 
of the hole increases, but in an 8,000-foot hole, average 
diameter, you would expect another five to eight hundred 
barrels. Of course you would have a small amount of mud 
in the hole and a small amount in the reserve pit, or cir¬ 
culating pit. 

Q. To make this mud that you have, this drilling mud 
or drilling fluid, is it today wholly handled by what we 
used to call roughnecks in the old days? A. No. 
Tr. 35 The handling of drilling mud now is a highly spe¬ 
cialized science. 



Q. Do they have scientists? A. Yes. Almost all of the 
oil companies and many of the contractors employ petro¬ 
leum engineers or chemical engineers to look after the Con¬ 
dition of the mud, almost continually. 

Q. Does your company sell quaebracho and phosphates? 
A. Yes, we do. 

Q. Do you sell direct to the consumers or 'whom do you 
sell to? A. Our sales are made through dealers that in 
turn sell to the consumers. 

Q. Do you give any service at all, your company? A. 
Yes, we employ about 150 service engineers that are scat¬ 
tered throughout the oil fields of the United States, a)nd 
they offer free service to the drilling contractors or oil 
companies wherever mud problems exist. 

Q. In finding out viscosity, is that guessed at, like it u$ed 
to be in the old days, by your finger? A. No, the vis¬ 
cosity is measured very accurately, either by use of a 
funnel that is built to rigid specifications, by means of 
density, the time required for a certain amount of mud to 
'ischarge from the funnel, or you measure it by a labora¬ 
tory instrument known as a Stormer viscosimeter. 
Tr. 36 Q. How is the weight determined? A. Most of 
the people determine the weight by a balante, 
which is balanced on a knife edge. One end has a cup of 
very accurate dimensions, and the other is the usual arm 
on which the slider is posed until the cup on one side and 
the weight and arm on the other balance. 

Q. At what viscosity should the drilling fluid be main¬ 
tained in order to be good drilling fluid ? A. Under normal 
conditions the viscosity will vary between perhaps 10 
centipoises and 50 centipoises. 

Q. That is Stormer? A. That is Stormer. 

Q. What does that correspond to in Marsh’s funnel? 
A. In terms of seconds in the Marsh funnel, that would 
be on the order of 35 seconds to 60 or 70 seconds. 

Q. This viscosity, can you give the Court an idea what 
it corresponds to in normal drilling fluid that should be 



used? A. A clear water drilling mud of 15 centipoises 
would be about the same consistency as a heavy motor 
oil at 75 or 80 Fahrenheit. 

Q. Suppose drilling is interrupted. What happens to 
the cuttings unless precautions are taken? If you just 
had water, what would happen? A. If there was 
Tr. 37 just water, or a mud that has no ability to gel, all 
the cuttings that were suspended in the mud be¬ 
tween the face of the bit and the surface of the earth would 
begin to settle down. If you couldn’t pull out the drill 
pipe, they would settle tightly around the bit and the 
drill pipe, and they would be frozen in the hole. 

Q. Is anything done to take care of that in the makeup 
of a drilling fluid? A. Yes. Collodial clays and mud 
thinning chemicals are added to the drilling mud in such 
quantities as to control this characteristic. We attempt 
to arrive at the gel strength which is in rather narrow 
limits. 

Q. Suppose you have got your 2,000 barrels of drilling 
mud all made up, and you start to drill. What happens 
during the course of drilling through that fluid that comes 
out of the hole? I mean is anything added to it at all? 
A. The drilling mud is constantly changing in composition, 
first because of the cuttings that are incorporated in the 
mud, not all of them being settled out or screened out. 
Some of the cuttings there form rather colloidal gells that 
are incorporated in the mud. Also, ground water will 
seep into your drilling mud from the exposed surface of 
the bore hole. To offset that, the drilling mud engineer 
will add water or weighting material or clays, or treating 
chemicals at the surface, and more or less continually. 

Q. The drilling fluid must be maintained in con- 
Tr. 38 dition during the course of drilling, is that right? 
A. That is right. 

Q. What other function than carrying the cuttings out 
of the well does the drilling fluid perform ? A. At all times 
it must have enough density in weight per unit so that 
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the hydrostatic head it imposes against any part of the 
open hole is greater than the formation pressure. Other¬ 
wise the fluids that are in the porous strata of the forma¬ 
tion will blow into the hole and in turn blow out at the 
surface. 

Q. In what way does the drilling fluid act to prevent 
that outside of its hydrostatic head? A. The fact thatj it 
has a hydrostatic head greater than the formation pressure 
would tend to cause the flow of the mud from the bore hple 
into the formation. That is stopped by having the right 
kind of solids in the mud, the proper amount of clay col¬ 
loid or other type of emulsoid colloid will cause the de¬ 
posit of a thin filter character at the surface of the b<jre 
hole opposite that porous formation. 

Q. Suppose you reach a producing formation of oil or 
gas? What happens then, when you take all those pre¬ 
cautions? A. There will be a flow of water filtered from 
the mud into the producing horizon. That must be kppt 
at a minimum, otherwise the water will force the oil and 
gas back so far that it can never be produced, pr 
Tr. 39 it will greatly reduce the rate of production, so 
we choose there to add increased quantities of gel 
forming colloids to the mud, and thereby reduce the 
amount of water that will go into the producing forma¬ 
tion. 

Q. That water that goes into the producing formation 
is called something. A. The water that is lost into tljie 
formation? 

Q. Yes. A. It is filtrate from the drilling mud. 

Q. But it is called water loss? A. Yes. In our filter 
pipe test to evaluate that, we refer to that as water lo^s, 
or filter loss. 

Q. You can determine what the water loss of a certain 
drilling fluid will be when put in a well? You can do thit 
above ground? A. That is right. We have a special filter 
press for doing that. 

Q. Is that a standard thing today? A. Yes, that is 
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standard, and has been adopted for several years by the 
American Petroleum Institute. 

Q. Tell us just very, very briefly how you do that. A. 
Yes. It is a filter press three inches in diameter and about 
five or six inches high. It can be broken down to its in¬ 
tegral parts quickly. The filter area is a filter press backed 
up by screens and the filter pressure is supplied 
Tr. 40 by air pressure. The mud is placed in the filter 
for 30 minutes. The reading is taken and re¬ 
ported in cc’s, as so many cc’s filter loss, API test. 

Q. Cc meaning cubic centimeter? A. Yes, sir. 

Q. Eighty cc makes a filter loss of 80 ? A. That is right. 

Q. That is standard, is that right? A. For the filter 
press test I have just described, which has been adopted 
for several years by the American Petroleum Institute. 

Q. What kind of water loss w r ill ordinary clays give in 
fresh water? A. Ordinary clays in fresh water would be 
a filter loss from 20 to 35 cc, depending upon the colloid 
you got. 

Q. How about bentonite? A. Well, bentonite drilling 
muds would have a water loss on the order of 10 cc. 

Q. And now suppose that salts get into that drilling 
fluid. What effect would that have upon bentonite or the 
ordinary clays? A. Salt will flocculate the clay colloid 
in both bentonite and ordinary clay. The more salt pres¬ 
ent, the greater is the flocculation, and if you get salt in 
there approaching the concentration of 23 percent, you will 
get a water loss of 125 or 150 cc. 

Tr. 41 Q. Do you know anything about these gums and 
seaweed, that is, Irish moss and tragacanth, things 
like that? A. Yes. 

Q. Have they been used in drilling mud? A. Just occa¬ 
sionally. I would say that is more or less of an experi¬ 
mental use. 

Q. How about starch? A. Yes, I am familiar with the 
use of starch in muds. 

Q. When did you first get familiar with that from a 
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commercial standpoint? A. Oh, I heard abont it in 1941. 
I didn’t see it until late in 1941 or early 1942. 

Q. Did George E. Cannon of Humble Oil Refininjg Com¬ 
pany tell you about it in 1938? A. No. 

Q. Did anybody from Humble Oil Company tjell you 
about it in 1938? A. No. 

Q. You talked about starch. Was that raw star<ph? A. 
No. The starch I am referring to is gelatinized starch. 

Q. What do you mean by gelatinized starch? A. That 
is one that will assume a gel structure in water, ap emul- 
soid colloid. 

Q. Now, how can that be done, to make a raw 
Tr. 42 starch into a gelatinized starch? A. Com starch 
can be gelatinized either by boiling for spine pe¬ 
riod in water, or it can be gelatinized in the cold) if the 
water is alkalized to approximately 1 percent by weight 
with sodium hydroxide. 

Q. Did you know anything about that before 1941, that 
starch could be gelatinized by caustic? A. Oh, yes! 

Q. It was a regular thing taught in college, wasn’t it? 
A. Yes. 

Q. When starch is gelatinized by caustic, what ratio is 
generally used? W'hat is the general ratio of starch to 
caustic that is generally used where you gelatinize it that 
way? A. Now you are talking about- 

Q. Commercial stuff. A. The preparation of- 

Q. What is that? A. The preparation of starch, gelati¬ 
nized starch? 

Q. Yes. A. If it is to be done in the cold, there should 
be at least 1 percent caustic soda in the water, a|id the 
quantity of starch can be anything that is convenient. 

Q. Do you know what they actually used ih prac- 
Tr. 43 tice in 1940, what ratio of starch to caustib ? A. 

Well, it had about 10 percent of starch, a£ least 
1 percent of caustic, which would be a 10 to 1 ratio of 
starch and caustic. 
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Q. Do you know whether starch can be gelatinized with 
lime? A. No, not in the cold, it can’t be. 

Q. When your company started out to sell starch for 
the use of oil well drilling, when did they start? A. 1941. 

Q. Now, what was the result? A. We had mediocre suc¬ 
cess in West Texas and New Mexico. The starch treated 
muds would ferment, unless the mud was saturated with 
salt as the result of drilling through the rock salt. After 
the salt was cast off and the percentage of salt dropped 
in the mud to less than saturation, it would ferment and 
would be abandoned. For that reason our sales were con¬ 
fined to West Texas, New Mexico, and just sparsely in 
the Gulf Coast and Mid-Continent region. 

Q. That was gelatinized starch, was it? A. That was 
pre-gelatinized starch we sold. 

Q. It worked all right in concentrated salt solution? 
A. Yes, it did. 

Q. What percentage was that, about, where you 
Tr. 44 found starch to work in salt water? A. Our usual 
treatment would be from 1 to 3 percent starch 
in the mud. 

Q. What percent concentration of salt was necessary to 
prevent that fermentation? A. That saturated salt solu¬ 
tion of about 23 percent salt in water. 

Q. What caused this fermentation, any way, of the 
starch? A. It is a wild yeast that is present everywhere. 

Q. Did you try any of the bug killers? A. Yes, creosote 
was added to the muds that were in danger of fermenting, 
but that didn’t stop it. 

Q. Did you sell mud starch before 1943? I mean gelati¬ 
nized starch? A. No, not very much. I have a tabulation 
of sales. 

Mr. Bruninga: I will offer that in evidence later on, 
because otherwise it will get out of step. 

By Mr. Bruninga: Q. You didn’t sell very much at that 
time? A. No, it was just occasional sales before 1943 and 
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that into the region where the muds were saturated with 
salt. 

Q. How about from 1943 on, when this application was 
filed in 1943? A. The sales increased very rapidly after 
that date. 

Q. What is being used today? What did you 
Tr. 45 begin using in 1943? A. We heard about t}ie dis¬ 
covery in the Mid-Continent of alkalizing thle mud 
to a pH of 12 or higher that would stop fermentation, and 
on the Gulf Coast where I was stationed, we tried it and 
found that that was correct, and that practice has con¬ 
tinued ever since. 

Q. Do you know Sikes and Beesley, the applicants in 
this application in suit? A. I know them, yes. 

Q. What did they have to do with that? A. Beesley 
and Sikes are the ones that discovered this procedure. 

Q. What is the procedure, briefly? A. It is tb add 
alkalis to the drilling mud until the pH reads 12 or above, 
and add the starch to the system, and in your subsequent 
treating and maintenance of the mud system, to ^lways 
hold the pH at 12 or above. 

Q. What kind of starch do you add to this? Al Pre¬ 
gelatinized starch. 

Q. Is that sold under any name? A. Yes, that is known 
as our product called Impermex. 

Q. When you bring the alkalinity up to 12, what do you 
use for doing it -with, caustic? A. Soda and quaebracho, 
as one system, or you can use lime and quaebracho, or a 
mixture of the three. 

Q. What is the purpose of the quaebracho in that 
Tr. 46 case? A. That is to help control the viscosity, 
hold it down, reduce it. It would have gone up if 
the caustic itself had been added. 

Q. What was the net result of using that system, of 
using a pH of 12? A. Then we took the prepared starch 
muds that were not in danger of fermenting and there¬ 
fore the starch muds have a great advantage over the clay 
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muds, under certain conditions. Our sales increased tre¬ 
mendously. 

Q. You say it is also done by, it is either by caustic soda, 
or by lime, is that right? A. Yes. 

Q. What limes? Is it hydrated lime or quick lime? A. 
That is the regular hydrated lime, calcium hydroxide. 

Q. And the caustic soda is sodium hydroxide? A. That 
is right. 

Q. But you use gelatinized starch to put in there? A. 
That is right. 

Q. What is done there during the course of drilling? 
What do you keep track of, outside of the viscosity and 
weight that you have talked about? A. Well, drilling 
engineers will keep track of many characteristics of the 
mud besides the weight and viscosity, the gel strength, 
which indicates the speed with which the mud changes 
from a more or less fluid body to a semi- 
Tr. 47 gelatinized one. 

They keep track of the filter loss, of the con¬ 
taminants that are in the mud, such as calcium sulphate 
or sodium chloride. 

Q. What is used actually to determine the pH here, the 
alkalinity of the mud, to keep it at 12? A. Sometimes a 
Beckman pH meter is used. Sometimes litmus paper or 
such indicators that change color and indicate the pH of 
the mud or of the filter. 

Q. You can actually bring a drilling mud, then, up to 
a pH of 12 and put in gelatinized starch and it will work, 
is that right? A. That is right. 

Q. Even though lime itself will not gelatinize that 
starch, is that right? A. Yes, that is right. 

Q. So you have to gelatinize your starch first, before 
you ever put it into that drilling fluid at a pH of 12? A. 
That is right. 

Q. Are there measurements taken of this water loss? 
A. Yes. Filter loss or water loss are the same. 

Q. How low is the water loss obtainable with starch? 
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A. By using large quantities of starch you can reduce the 
API water loss to 1 cc of loss. 

Q. What can you get there for instance, with 
Tr. 48 percent, 2 percent of starch? A. 2 percent of 
starch would probably result in a water loss of 
3 to 4 cc. 

Q. Is that desirable? A. Yes, that is. 

Q. Is it deemed desirable in the trade to reduce it doWn 
from 10 to 3 or 5? A. Yes. In certain fields it is manda¬ 
tory to reduce the water loss as low as possible, because 
that loss of water from the mud into these certain fields 
will reduce the rate of productivity of the resulting oil 
well. 

Q. Suppose that you kept your drilling fluid at a 
of 12, and you put in your gelatinized starch. Would 
mentation take place? A. No. Whenever the muds 
maintained at pH 12 or higher, there will be no 
tion of starch. 

Q. Suppose you don’t watch it and it goes down bel 
12, I think the application said 11.5, 11.7? A. Some pk 
below 12 fermentation will start up and unless alkalis i 
added to the mud as it is in use and the pH will drop dov 
wards. 

Q. Are you familiar with that is going on in the 
fields in the United States? A. Yes, I am. 

Q. Do you have occasion to drive around to ! 
Tr. 49 vrhat is going on? A. That is right. 

Q. You get reports from your engineers? A. Y 

I do. 

Q. How many engineers do you have on the job watchihg 
these fields? A. The company as a whole has between 125 
and 150. I am more closely connected with the Gulf Co^st 
region, where there are between 50 and 60. 

Q. Do you have meetings, where you meet all of theifi? 
A. Yes. 

Q. What about the API meeting in Chicago? A. Th^re 
we will meet not only engineers, but the superintendents 




of engineers, superintendents being in charge of a half 
dozen or so of engineers. 

Q. Can you give the Court an estimate of what per¬ 
centage of starch you think is being used, gelatinized 
starch, used in accordance with this pH 12 system? A. I 
think that at least half the true gelatinized starch that is 
used in drilling muds is used in the high alkalinity pH 
12 environment. 

Q. Where they have salt, drill through salt, then they 
don’t need it? A. You don’t need it if the mud is saturated 
with salt. 

Tr. 50 Q. Suppose you don’t watch that thing, you might 
have your drilling fluid, your thousand or two 
thousand barrels at an alkalinity or pH of 12, and then you 
start drilling and don’t pay any more attention to it. What 
happens then? A. The pH of the mud will gradually drift 
downwards from 12 because of the dilution with water and 
the reaction between the caustic soda and clay mineral in 
the mud, and at some point below there, perhaps around 

11 to 11.5 pH, fermentation of the starch will set in. That 
destroys the starch content and the mud, the characteris¬ 
tics are even worse than they were before you added the 
starch. In extreme cases you would have to throw away 
the whole mud system and start building up another one. 

Q. You must maintain the pH? A. Yes, the pH of the 
mud must be maintained constant so fermentation will not 
set in. 

Q. How about maintaining the water loss? You watch 
that? A. All of the characteristics are subject to change 
as drilling proceeds, and it is the job of the mud engineer 
to balance the items of his ingredients constantly, so that 
he at all times has the mud of uniform characteris¬ 
tics. 

Plaintiff’s Exhibits 1, 1A, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 

12 were offered and received. 
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Tr. 55 By Mr. Bruninga: Q. What does that give you, 
that PX-12, it is marked? A. I prepared this on 
company sales of our pregelatinized starch, Impermex. We 
have three columns, that is, Pacific Coast and Gulf Coast, 
and then we sell some materials in export. These figures 
represent the tons of Impermex sold per year in each of 
these three operating divisions and in export, and I have 
totalled them by years and given a total for the quantity 
for that time of 53,646 tons. 

Q. In what country outside the United States have you 
sold your Impermex? A. Sold it in Venezuela, Iraq, Iran, 
some in Canada. That is all I can recall. 

Q. Dutch East Indies? A. I think we have sent s<t>me to 
the Dutch East Indies, too. 

Q. This is marked “Impermex.” This Impermex, I 
think you said, I know Mr. Larsen has said, is gelatinized 
starch made in accordance with the Larsen patent? A. 
That is right. 

Q. When you sell that starch, how does it come, 
Tr. 56 mixed up wuth water? A. No, it is a dry powder 
packed in 50-pound paper bags, and is delivered 
that way to the oil field. 

Q. I noticed that in 1941 you say you started, i 
right? A. Yes, sir. 

Q. In 1941 you sold a total of about 446 tons, in 1942 you 
sold a total of about 677 tons. Now, in what field^ were 
they sold? I see they were Mid-Continent and Gulf £)oast. 
A. Most of that was sold in West Texas, New Mexico areas, 
and in conjunction with saturated salt water mud. 

Q. The Mid-Continent, was that a saturated salt water 
mud? A. Yes, West Texas and New Mexico. 

Q. How about the Gulf Coast? What kind of mudi were 
there? A. They were used in the normal pH mud Of 8 to 
8.5, and they are the ones that gave us trouble with fermen¬ 
tation. 

Q. They were used, nevertheless, though, weren’t they? 
A. Yes, we used them. You can see from the tonnagp that 
was most infrequent, and everyone of them gave us trouble. 




Q. You have to take your starch fluid out of the well and 
start over? A. Well, it takes about four or five 
Tr. 57 days for fermentation to start, and we hope to 
finish our job before that elapsed time. If we 
didn’t, we had to throw the mud away. 

Q. How long it would take to drill a well depends upon 
conditions, does it not? A. Oh, yes. It takes anywhere 
from 20 days to several hundred days, but this application 
in the Gulf Coast, just at the finish of the well, we hoped to 
get it finished before fermentation. 

Q. But in the Mid-Continent, that is where you were 
drilling through salt? A. Yes. We did not have the rock 
salt. 

Q. This application was filed in 1943. There is shown a 
jump in the Mid-Continent to 1,831 tons. A. That was be¬ 
cause the operators were no longer afraid of the starch 
fermenting. We demonstrated to them if the pH was held 
up to 12 the starch would not ferment. 

Q. Even in the Gulf Coast in 1945 it jumped up from 42 
in 1941 to 1,507. As a matter of fact, did you have any 
trouble with fermenting since that time where the fellow 
was on the job and watched the pH? A. No. It won’t 
ferment if the pH is at 12. 

Q. I notice some of those big sales in 1943,1944 and 1945, 
not only in this country but some foreign export, the last, 
that was done when we were at war? A. That is 
right. 

Tr. 58 Q. You mean to say you were permitted to use 
starch in wells when people needed it to eat? 
A. Yes, they did. 

Q. Did you try to conceal it from the Government? A. 
Oh, no. In fact, we had to call upon the War Production 
Board to help us, and help Corn Products get more pre¬ 
gelatinized cars to meet the increased demand. 

Q. How many carloads? You say about six thousand 
some tons? A. Well, figure about 30 tons to the carload. 
It would be 200. 
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Q. It would be trainloads, is that right? A. YesJ that 
would be several trainloads. 

Q. And that jumped up in 1943, after you came 4lcmg> 
you mean to say after—and you had a time doing that 
sort of thing in 1941, even though, as it happens, the Can¬ 
non patent was issued in 1938 and the Stern publication 
came out in 1941? A. We knew nothing about the fact 
that a high pH would kill the yeast and prevent fermenta¬ 
tion until Sikes and Beesley told us about it. 


Tr. 61 Mr. Bruninga: Your Honor, as I stated in 


my 


opening statement, the two references, as fax as 
prior art relied upon are the Stern publication of Feb¬ 
ruary, 1941, which is DX-D, and the Cannon patent, 2,109,- 
858, DX-A. 

The other two publications are just relied upon to show 
physical facts, that is, if you add a certain amouijt of 
caustic, you get a certain alkalinity or pH, which i^ not 
disputed at all. 

By Mr. Bruninga: Q. Mr. Farnum, did you know Mr. 
Stem, the one that wrote this article for the Bureati of 
Mines? A. Yes. I met him when he made a trip through 
the oil fields of the South prior to writing this statenient. 

Q. Where were you at that time? A. I was in Houston. 

Q. Mr. Stern in his paper refers to George E. Cafinon 
of Humble Oil & Refining Company, Houston, 
Tr. 62 Texas, on page 77. Do you have that footnotje in 
the corner, that Stern article? 

The Court: Page 77. Yes, I have it. 

By Mr. Bruninga: Q. Do you know George Cannon? A. 
Yes, I have known him about 20 years. 

Q. And he was with the Humble Oil & Refining Cbm- 
pany at that time? A. Yes, he was. 

Q. He is still with that company? A. He is still \yith 
that company. 

Q. What is his position over there? A. He has had vari- 
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ous positions as a chemical engineer or petroleum engi¬ 
neer attached to their drilling and production department. 

Q. He is a capable man? We don’t dispute that, do we? 
A. Yes, very much so. 

Q. Mr. Stern’s article, and I don’t think counsel ob¬ 
jects to this exhibit being read, was really a review in 
February of 1941 of what has been done with these drill¬ 
ing fluids, is that right? A. Yes, that is what I under¬ 
stand from reading it, that he has recited in here the state 
of the drilling art as he so found it after talking to the 
people in the field. 

Q. He talked to you about what your people had 
Tr. f>3 done? A. Yes. 

Q. The Baroid Sales Division of National Lead 
Company? A. Yes. 

Q. At that time you had actually put out Impermex, 
gelatinized starch? A. Yes. 

Q. You had not developed this pH of 12? A. That is 
correct. 

Q. Now, Mr. Stern makes this statement, page 76, 
“Gums and starch (underlining): Several gums have been 
suggested and used as sources of colloidal material. They 
have been investigated because of the difficulty from the 
use of bentonite resulting in flocculation by salt water or 
other electrolyte. Gum tragacanth and several other or¬ 
ganic gums have been tried, but the cost was prohibi¬ 
tive.” What is your recollection of that? A. I know that 
a few of the companies, one in particular the Gulf, drilled 
a well in the New Orleans area, using gum tragacanth to 
reduce the filter loss of salt contaminated mud, and al¬ 
though they accomplished the aim, it was most expensive 
and the gum slowly putrefied. It was not followed con¬ 
tinuously. 

Q. Now, these gums like gum tragacanth, were those a 
substitute for bentonite or a substitute for quae- 
Tr. 64 bracho? A. Yes, they were a substitute for 
bentonite. 




Mr. Bruninga: I call Your Honor’s attention to the 
Harth patent, PX-8, No. 1,991,637. Ho you have it there? 

The Court: Let me have the exhibits. 

Mr. Bruninga: If you haven’t, I have got another copy, 
so I can go right on. Ho you have a copy? 

The Court: The Harth patent? 

Mr. Bruninga: Yes. Here, sir, I have got plenty of 
copies. i 

The Harth patent contains the following statement, after 
referring to bentonite. At page 2—do you have a copy of 
it, Your Honor, the Harth patent? It is on the rig|it-hand 
side, about two-thirds of the way down. 

The Court: Oh, yes. | 

Mr. Bruninga: You have it there? It says: “Sopie au¬ 
thorities have classified bentonite as emulsoid clplloids, 
particularly because of this characteristic of water ab¬ 
sorption and swelling. Other suitable concentrated colloi¬ 
dal suspending agents and more particularly eihulsoid 
colloids may, however, be employed to attain some or all 
of the objects and advantageous features of this invention. 
Examples of these are starch, gelatin, sodium silicate 
solutions, gum tragacanth, agar, casein glue, soy beaxi glue, 

albumin, and other similar substances”- 

Tr. 65 By Mr. Bruninga: Q. Were all of those substitutes 
for bentonite or for quaebracho? A. No. (Those 
are substitutes for bentonite. 

Q. Now, then, continuing with Mr. Stern, he say^ that 
starch has been mentioned as a mud addition. However, 
in the patent literature, notably by Harth and Catmon, 
Harth mentioned it as an alternative for bentonite, ^hile 
Cannon discloses its use with high concentration alkalis 
for drilling through heaving shale. 

Your Honor, that reference 60, counsel will adm}t. I 
have talked to him. That is the Harth patent you have 
just referred to. This Cannon is the very Cannon patent 
2,309,858, that Mr. Stern referred to. 

Now, we will come to that Cannon patent later on, but 



— 44 — 


he said then that “starch is inferior to bentonite in those 
muds in which bentonite is effective,” namely, fresh water 
mud. Neither starch nor bentonite is effective to prevent 
filtration in salt water mud. 

What do you take it he means there, starch, ungela¬ 
tinized starch? A. This starch that he refers to is ordinary 
corn starch, not gelatinized. 

The Court: Now, how do you know that? 

The Witness: From the next paragraph you begin 
Tr. 66 to talk about gelatinizing or hydrolyzing it, and 
also from the contents—hydrolyzing or gelatiniz¬ 
ing starch is the very thing we used in the salt contami¬ 
nated mud. Corn starch by itself is just so much inert 
material. 

The Court: Why wouldn’t he have said that? 

The Witness: I think he says that. 

The Court: If that is what he meant. 

The Witness: If we will read this next statement, I 
think it becomes apparent. He first said starch is inferior 
to bentonite. Next, neither starch nor bentonite is effec¬ 
tive to prevent filtration in a salt water mud. Then, it is 
only recently that starch has found application in drilling 
mud as a result of the development that hydrolyzed starch 
imparts a good filter test under salt water muds. Then 
the starch up above must be unhydrolyzed or ungelatin¬ 
ized, which is the ordinary corn starch. 

The Court: But it does say hydrolyzed starch is known, 
the line you just read? 

The Witness: That is right, but you see he is building 
up his procedure of adding the hydrolyzed starch to the 
mud. First, starch by itself, or, let us read “com starch,” 
is inferior to bentonite. Neither corn starch nor bentonite 
is effective to prevent filtration in salt water mud. There, 
next, it is only recently that starch has been found appli¬ 
cable in drilling muds as a result of the develop- 
Tr. 67 ment that hydrolyzed starch imparts a good filter 
test to salt water muds. That is factually correct. 
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The raw corn starch isn’t in the proper state to reduce 
the filter loss of a salt contaminated mud, but the hydro¬ 
lyzed starch is. 

Mr. Bruninga: Your Honor, we can back that up by a 
contemporaneous paper that appeared in the same mohth 
as this one. I will come to that in a minute now. 

He says then that for this purpose starch may be hydro¬ 
lyzed by boiling the 10 percent suspension in sodihm 
hydroxide, 1 percent by weight of starch, sodium, hydrox¬ 
ide, 10 to 1. 

By Mr. Bruninga: Q. I think you referred to that 10 to 1 
ratio before as one that was not practical nor used? A. 
Yes. 

Q. Do you know whether that was actually done in the 
field, using this 10 to 1 ratio of starch to caustic? A. Yles, 
that was done in the field. The raw corn starch was cooked 
up in an alkaline solution, and the resulting paste was 
added to the salt contaminated muds. That was done prin¬ 
cipally in West Texas and New Mexico. 

Q. Had it been done at the time Mr. Stem gave tl|iis 
paper? A. Yes, it was done before this by about a year 
or so. 

Mr. Bruninga: I want to call your attention to a pa¬ 
per- I 

Tr. 68 The Court: Now, the last sentence following whiat 
you read of that application- 

Mr. Bruninga: I was going to come to that, but I c£n 
dispose of that right now. He says a pH of about 11 or jl2 
is desirable. How do you read that, as applying to the pH 
of what? 

The Witness: That is the pH of the starch suspension he 
is cooking up. 

By Mr. Bruninga: Q. Do you find he says anything about 
the pH of the drilling fluid itself? A. No, that isn’t men¬ 
tioned in here, and it has no bearing at all, on cooking up 
the starch paste from the drilling mud system. 

Q. Where you actually boil this starch and caustic in 



order to gelatinize it, what can your pH be in that case? 
A. The pH in the starch-water mixture that is being 
gelatinized must be greater than, oh, about 12.3, 12.4. You 
should have at least 1 percent caustic in there. 

Q. Suppose you boil it, instead of it being in the cold. 
"What is it, then? A. Starch will gelatinize at a lower pH 
if it is boiled. 

Q. Will it gelatinize at 11 if it boils? A. Yes. 

Q. Summarized, then, what do you gather from 
Tr. 69 that statement about the 10 to 1 ratio and about 
the pH? A. Mr. Stern is telling what he has seen 
in the fields. He is describing the method of hydrolyzing 
ordinary corn starch. They make up a 1 percent caustic 
water mixture, add the corn starch to it, and cook it until 
it gelatinizes. That is the mixture that is added to the 
mud, and the pH of this mixture while it is cooking may be 
between 11 and 12. 

Q. I want to call your attention to PX-7, which is an 
article by Gray, Foster & Chapman, presented at the New 
York meeting of February, 1941, of the American Institute 
of Mining and Metallurgical Engineers. You belong to 
that? A. No, I don’t. I have attended their meetings, but 
I am not a member. 

Q. Do you know whether that particular one we have 
over here that I gave to the Judge, that was presented by 
Gray with his compliments, I will say, do you know 
whether those papers were submitted before the meeting 
for discussion? A. Yes. The procedure of this society is 
to call for the papers before they are printed. They are 
circulated before the meetings to various members that 
might be called on to discuss them. 

Q. Do you know Gray, Foster & Chapman? A. Yes, I 
know them. 

Q. It is stated that they are with the Humble Oil & Re¬ 
fining Company. That is right, isn’t it? A. They 
Tr. 70 were at that time, yes. 

Q. What part of the business were they in, the 



— 47 — 


“To 

The 


drilling end or the refining end of that company? A. In 
the drilling and production end. They are associated with 
the Mr. Cannon that -we just talked about. 

Q. Were the men skilled in the particular art? A. Yes, 
they were. 

Q. Now, the paper is called “Control of Filtration Char¬ 
acteristics of Salt-Water Mud.” 

i 

After discussing the gums and so forth, which wel can 
skip, he proceeds with starch, and let us go right dovhi to 
page 4, right-hand column, and this is the statement: 
be effective the starch must be gelatinized or pasted, 
addition of dry starch or a dispersion of starch in cold 
water, whether untreated or the so-called soluble starch, is 
equivalent to the addition of a like amount of inert ma¬ 
terial.” What do you know about that? A. I know that 
that is correct, that starch has no value as a filter losfe re¬ 
ducing material in drilling mud unless it is gelatinized. 
That gelatinization consists in the rupture of the amyldpec- 
tin film membrane and the swelling of the cell contents. 
This change in structure is revealed in Figure 6. That is 
on the next page. That is what actually takes place there. 

Can you see it? The starch cells are ruptured, 
Tr. 71 and the starch particles within the cell can com¬ 
bine with water and swell. 

Q. He says then: “Among the various agents that ac¬ 
complish the pasting of starch, the most potent is caiistic 
soda. The relative amounts of starch and caustic soda itnav 
be varied between rather wide limits and the composition 
selected is determined bv consideration of the convenience 
of handling the pasted mixture. A practical suspension for 
addition to drilling mud contains 10 percent by weight of 
starch and 1 percent of caustic soda.” A. One percent by 
weight. 

Q. One percent, was that what you were talking abi>ut, 
what they did over there in the field at that time? A. ijfes. 
That was the usual mixture that -was added to the salt rpud. 

Q. Then later on on page 7, on the right-hand coluijnn, 
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he talks about the use of starch in field tests, or, rather, 
they talk about it. He says: “The first field trial of 
gelatinized starch was made on a well in the same area 
as that of the gum tests. In preparing the pasted starch 
for field use, a box fitted with perforated steam coils was 
employed. Starch was intimately mixed with 
Tr. 72 water by adding the starch through a mud-mixing 
hopper. Caustic soda was added, and the white 
pasty mass was agitated with steam until a viscous straw- 
colored suspension resulted. The final composition of the 
mixture was approximately 89 percent water, 10 percent 
corn starch and 1 percent caustic soda.” That is again 
the 10 to 1 ratio, is that right? A. Of corn starch to caustic 
soda, yes. 

Q. As far as the preparation of that mixture is concerned, 
what relation does that have to what Mr. Stern talked 
about in the same month, the same paper? A. It is the 
same ratio of corn starch to caustic soda, and essentially 
the same concentration in the water. Then it proceeds: 
“The mud in the pit was stirred vigorously with the guns 
while the starch suspension was added.” What does he 
refer to by “guns” there? A. Those are mud guns. They 
are the means of agitating the mud pit, or the mud is 
pumped through pipes vibrated back and forth, and 
thereby swell up the whole mud volume of the mud pit. 

Q. This mud pit you talk of is 1,000 or 2,000 gallon 
capacity ? A. That is right. Those are the surface 
pits. 

Tr. 73 The next thing, he gives the proportions, and so on 
he uses, on the next page. Of course it is in con¬ 
nection with salt water. Now, assuming that that pH of 
that mixture was 12, 13, or anything else, you add that 
mixture to that mud in the proportions that are given 
there, what happens to the pH, what you know about clays 
of that kind in salt water. A. The pH of the salt laden 
mud, before the addition of starch and its caustic would be 
anywhere from 7.5 to 8.5 or 9, and if the starch mixture was 
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added, the pH would increase slowly. If you add a$ much 
as to bring up the total starch in the mud to 1 percejnt, the 
pH of the mud mixture would be probably 9.5 to lO.k 
Q* But why would it be reduced, say, between 12 jand 13 
down to 9.5? A. Well, first, it would be dilution. Ypu see, 
the pH is a means of mixing the concentration of alkali, 
actually the OH ions in the system, so you would l|iave a 
reduction from the pH of the starch mixture in proportion 
to the dilution that occurred, which is of the ordetf of 10 
or 15 to 1. Next, there is a buffering action by both starch 
and clay that "would prevent the caustic from giving out 
the maximum amount of ions possible. Thirdly, there 
would be a chemical interaction between the caustic and 
the clay mineral that would use up some of the caustic. All 
of those things contribute to the reduction of concentration 
of the OH ions. 

Tr. 74 Q. What is meant by buffering action? A, That 
is an interfering action by which certain chemicals 
interfere with the reaction contemplated. In this particu¬ 
lar case ionization of sodium hydroxide, where one can 
calculate how many sodium ions and how many hydroxide 
ions would result from a certain concentration. Sodium 
hydroxide under certain conditions can be added to this 
caustic mixture which prevents the sodium hydroxide from 
ionizing 100 percent. 

Q. W hen you take that particular procedure he describes, 
and adding that 10 to 1 that Mr. Stern talks about to a 
drilling mud, and assuming that there is no salt in the 
drilling mud, no concentration of salt, will that pH be high 
enough to prevent fermentation? A. I would like to have 
that stated again. Taking a 10 to 1 mix of starch and 
caustic, 1 percent caustic. That would give a pH of some¬ 
where between 11.5 and 12 in the starch mixture. If that 
mix is added to the mud in such quantity that the mud 
ends up with 1 percent starch, that pH will drop 1 whole 
point—drop 1 point by dilution alone, and an added amount 
by buffering. It would end up at lower than 12 percent, 
and the mud would ferment. 



Q. In fresh water? A. Oh, yes, in fresh water. 

Q. The fresh water being where you have drilling 
Tr. 75 through clays? A. That is right. 

Q. Where you have salt in it, in that case like in 
this paper over here, you don’t need a pH of 12, do you, 
with a salt concentration? A. If the salt approaches 
saturation, 20 to 23 percent, there will be no fermentation 
of starch. 

Q. Do you know Delmar Larsen? A. Yes. 

Q. He gave a deposition there. Have you got it there? 
A. I don’t know whether I have or not. 

Q. Where is that article about Stern? 

The Court: Here it is. 

Mr. Bruninga: He can use mine. 

By Mr. Bruninga: Referring to PX 5: Q. Mr. Larsen took 
three clays, an El Paso clay with salt concentration, and 
an Ada, and a Gulf Coast, with fresh water. Are you 
familiar with those clays? A. Yes, I am. 

Q. The salt water at 1 percent in the two, at 1 percent 
starch, gave a pH of 9.4 or 8.5. He talks about the second 
one as after aging it, I think it was 18 hours. Why is a 
procedure like that employed, where you age the drilling 
mud? A. You don’t get full reactions immediately. And 
in order to characterize any change in the mud, we usually 
age them on 150 Fahrenheit overnight and measure 
Tr. 76 again. That will more closely approximate the 
changes occurring in the drilling well. 

Q. I suppose in order that you put in enough caustic to 
carry up the pH, is that right? A. That is right, and re¬ 
actions that might be contemplated. 

Q. In those two in Ada, take, for instance, the El Paso, 
1 percent is pH 9.4 to pH 8.5. From your experience—or, 
have you had experience with those clays? A. Yes, I have. 

Q. From your experience with those clays do you think 
those are wrong or right? A. Xo, that is close correct, 
to me. 

Q. Now, the next one, the 1 percent with the Ada salt is 
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10.5 and 9.7. Are you familiar with the Ada clay and salt 
water? A. Yes, I am. 

Q. That was a concentrated solution. Do the pH’s look 
right or wrong? A. Those look right to me. 

Q. In the next one, Mr. Larsen took a Gulf Coast fresh 
water. Is that more favorable or less favorable to a pH 
proportion? A. The use of fresh water is more favorable 
to maintaining the high pH. 

Tr. 77 Q. But still the pH at 1 percent is given at 10.6 
after aging? A. Yes. 

Q. How does that look to you with your experience with 
those muds ? A. That is about where it should be. 

Q. In all of these three muds, the pH of 9.4,10.8 and 10.9, 
if they were fresh water muds or not sufficient salt to 
preserve them, would they ferment, or would they not? 
A. They would ferment. 

Q. In order not to do that you would have to maintain a 
pH of about 12, you said, I think? A. In order to prevent 
fermentation of starch the pH must be approaching 12. 

Q. Do those experiments confirm or are they contrary 
to what you said happens in actual practice of that PX-7, 
the paper on adding a 10 to 1 ratio of starch to caustic to 
a drilling mud, which you said went below 10.12, how does 
that compare? A. These experiments compare with the 
results occurring in a field when a 10 percent starch solu¬ 
tion is added to those types of muds. 

Q. I want to call your attention now to something from 
Mr. Stern, on page 77. He says that one important point 
is that starch tends to ferment unless a preserva- 
Tr. 78 tive is added. An effective preservative is sodium 
chloride (salt), so that it is possible to accomplish 
a dual function when drilling through a salt formation. 
The salt does not flocculate the hydrolyzed or colloidal 
starch suspension, so that the desirable qualities of the 
mud are not destroyed, and the salt that does enter the 
mud acts as the preservative to prevent the fermentation of 
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the starch. A salt concentration of about 10 percent is 
adequate. 

I am going to skip a little bit, but I am going to read 
what is in between later. 

He says this starch treatment is less expensive than 
sodium silicate drilling fluid, and according to Cannon may 
be at least equally as effective. 

What relation does that disclosure of Stern have to the 
very thing disclosed in this paper, this PX-7, the Gray, 
Foster and Chapman paper? A. It was on the same sub¬ 
ject matter. 

Q. He says: “It is surprising that the hydrolyzed starch 
does not increase the viscosity of the mud (in fact, reduces 
it slightly) and that the main effect is an improvement in 
the filter test, even when salt conditions are met.” 

Now, he says it reduces it slightly. Mr. Stern was talk¬ 
ing about without any tests at all. Refer to page 6 of that 
Gray, Foster and Chapman paper, PX-7. It shows a figure 
there, the Figure 7, which has a viscosity curve 
Tr. 79 and a water loss curve. What does that show? A. 

This represents the reduction in water loss and 
changes in viscosity in a salt contaminated mud as hydro¬ 
lyzed starch is added at various quantities. We can pick 
out certain points here. The mud before any starch is 
added had a water loss of 70 cc and a viscosity of about 9 
centipoises. WTien .6 of a percent by weight of starch was 
added to the mud, the water loss was reduced to about 
26 cc, and the viscosity had risen to 22 or 23 centipoises. 
That is carried on until ultimately with the addition of 
about 1.5 percent by weight of starch, water loss is re¬ 
duced to about 4 cc, and the viscosity is at 22 centipoises. 

Q. What do that show? Does it show the viscosity in¬ 
creases or decreases? A. It shows that there is an increase, 
a general increase in viscosity of the mud as starch is 
added to it. There is a spot in here where it drops for a 
short while from the peak and then continues to rise. 

Mr. Bruninga: I don’t think counsel will object to this 
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as leading, because be can read this curve just as wej.1 as 
I do, but for the information of the Court, as you add 
starch, the viscosity increases. 

The Witness: Yes. 

By Mr. Bruninga: Q. Then it goes down some* but 
Tr. 80 not below the initial viscosity? A. That is correct. 

Q. Then it rises again ? A. Yes. 

Q. So, as far as the initial viscosity is concerned, the 
starch has not decreased it, but it has increased it? A. 
That is right. 

Q. Then it starts rising, and it increases? A. That is 
correct. 

Q. And the pH you really want, at a pH of 5, whic|h is 
stated in the claims here, is it an increase or decreasfc in 
viscosity- A. You asked- 

Q. No, no. Not a pH of 5, a water loss of 5. A. At a 
water loss of 5, the viscosity is about 21 centipoises, where 
the original mud had a viscosity of 9 centipoises. 

Q. In our application, if you will look at the drawings, 
you find the same thing, don’t you? 

I think counsel will probably refer to that if I don’t, so 
I had better call attention to it. In the application that we 
have here in suit in the drawings, Figures 1 and 2 show 
an increased viscosity? A. Yes. 

Mr. Bruninga: Have you got the drawing? If you 
Tr. 81 haven’t, I will give it to you. 

The Court: Here it is. 

Mr. Bruninga: The Court has one. Here it is, right here. 

By Mr. Bruninga: Q. In Figures 1 and 2, the viscosity is 
rising, is it not? A. That is correct. 

Q. That is with the clay, just a clay containing stanch, 
and with the other one, Figure 2, with the clay containing 
some sodium chloride? That is right, isn’t it? A. Thaf is 
correct. 

Q. But in Figure 3, where you have calcium sulphkte, 
there is a drop in the viscosity initially, isn’t that right? 
A. Yes, that is shown here. 
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Q. Can you explain why that should be in that par¬ 
ticular drilling mud containing calcium sulphate? A. The 
mud before the addition of the starch is in a badly floc¬ 
culated state. That is due to the presence of calcium 
sulphate, which is a strong flocculating agent for the clay 
colloid. Flocculated muds have very high viscosities, and 
the addition of the first small quantities of starch will first 
coat these flocks so that they don’t offer so much internal 
resistance, don’t offer the same viscosity. Next, remember 
that the starch is accompanied by sodium 
Tr. 82 hydroxide, also, and there is an interaction be¬ 
tween the sodium hydroxide brought in with the 
starch and the calcium sulphate present in the mud to the 
effect that the calcium ion becomes precipitated as calcium 
hydroxide and although sodium sulphate will be present 
from this interaction, sodium sulphate is only about one- 
fourth as flocculating as calcium sulphate, so we get a 
viscositv reduction because we have deflocculated this 
original mud. 

Q. What you have done is you have taken the calcium 
sulphate out of that plane and converted it into something 
else, is that right? A. Yes. 

Q. You know’ in that viscosity there is a straight line 
there. Actually, that straight line, should that be straight, 
or how’ should it go? A. No, that is just some draftsman 
putting that in there. All these curves w r ill be somewhat 
as they are in Figure 1 and Figure 2. 

Q. At about w’hat point in the curve will the viscosity be 
the lowest? A. I would smooth out that viscosity curve 
from the two points at the bottom and arrive at a minimum 
viscosity of on the order of 13 centipoises. 

Q. Can you sketch that on the Judge’s copy, this matter 
of drawing straight lines v T hen there should be 
Tr. 83 curves on there? Take the Judge’s copy and just 
mark it on in pencil. 

You have to talk loud enough. A. The curve should not 
be angular but should be smoothly changed as those are 
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in Figures 1 and 2, so I would project that viscosity cjurve 
downward to a minimum of about 30 centipoises. 

Mr. Bruninga: That will be PX-l-A, anyway, because 
the Commissioner has a clean copy in there. The Judge 
has our PX-l-A, and if you just interchange the thing, you 
have the same thing. Can you do it? 

The Court: That doesn’t amount to an amendment to 
your claim? 

Mr. Bruninga: No, that is just a scientific fact. I don’t 
think Mr. Miller will deny that. 

The Court: I understand that, but does it amount to an 
amendment to your claims? 

Mr. Bruninga: No. No, it does not. 

The Court: All right. 

Mr. Bruninga: If you just give the Judge your copy, we 
will be all right. 

By Mr. Bruninga: Q. Mr. Farnum, however, let us take 
the point where the viscosity begins to rise. In our claims 
we are talking about something having a water 
Tr. 84 loss of 5, at least 5, on the order of 5? A. Yes. 

Q. At the water loss of 5, where it crosses the 5 
line, where is the viscosity? Has it increased? Is v: in¬ 
creasing or decreasing? A. The viscosity is increasing at 
the point where the w r ater loss is 5. 

Q. The authors say here, PX-7, page 5: “Addition of 
gelatinized starch often results in erratic variations in the 
viscosity of salt w^ater muds.” That is about what you get? 
A. That is right. 

Q. Let us keep on with this thing. So, as far as the 
Stern reference is concerned, do you find it any different 
than the PX-7, Gray, Foster & Chapman? A. No. j[t is 
on that same subject, and the same figures are used 
throughout. 

Q. Now 7 , let us take up the Cannot patent, which is the 
last one. Tell the Court what you know about that. Do 
you know, actually, w T hat that procedure in that patent is 
about? A. Yes, I do. 
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Q. Have you seen it work ? A. Yes, I have. 

Q. What did you see? A. I have seen the Humble Com¬ 
pany and others use the subject matter of this 
Tr. 85 patent in drilling through what we call heaving 
shales in coastal Texas and Louisiana, and the 
process consists of using very large amounts of the ordi¬ 
nary mud treating chemicals, caustic and quaebracho, and 
maintaining the mud at a certain minimum alkalinity 
throughout the drilling. 

Q. We can say it is a minimum alkalinity of 12, can’t 
we ? A. What ? 

Q. I say we can say that mud was maintained at an 
alkalinity of 12 pH, can’t we? A. Oh, yes. 

Q. All right. We will get rid of something. We can say 
that, can’t we? A. Yes, that Cannon mud is above 12 pH. 

Q. What does he employ to get that alkalinity? A. 
Caustic soda. 

Q. He also mentions lime, doesn’t he? A. Yes, he can 
use lime. 

Q. What does he use besides caustic soda in that drilling 
mud? A. He uses large quantities of quaebracho, and, if 
necessary, bentonite. 

Q. Will every one of his claims state that he uses 
bentonite? A. Yes. I think there is one place in 
Tr. 86 the patent where he says he might use it. 

Q. What does Cannon actually want to do there? 
What does he disclose what the purpose of the whole thing 
is? A. He shows that in having a high concentration of 
caustic and quaebracho, that the shale that we call heaving 
shale will not be attacked by the water, and will not swell, 
will not heave into the hole. 

Q. Tell us a little bit about heaving shale. What is it? 
A. That is a shale member that is highly plastic, and when 
the water of the drilling mud gets in there, it will fall over, 
heave into the hole, sticking the pipe, and many times 
cause an abandonment of the drilling procedure. That has 
been the subject of quite a bit of study by Gulf Coast 
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operators, and this is one of the processes offered for 
successfully combatting it. 

Q. And he mentions the high percentage of caustic, is 
that right? A. That is right, high percentage of chustic 
and quaebraoho. 

Q. And a high percentage of bentonite? A. Yes. 

Q. The ordinary drilling mud, what is about the maxi¬ 
mum of bentonite you put in there? A. 2 to ^ per¬ 
cent. 

Tr. 87 Q. And Mr. Cannon on page 2 talks about 10 to 
30 percent? A. Yes. 

Q. If you have, say, 5 percent or 6 percent of bentonite 
in a drilling mud, what happens to the drilling mud? A. 
As much as 5 percent of bentonite in a fresh water drill¬ 
ing mud would cause it to be so viscous it protablv 
couldn’t be pumped. 

Q. What do you use to cut that viscosity down? A. An¬ 
other treating chemical, such as caustic and quaebracho, 
or polyphosphates. 

Q. That was done years ago, wasn’t it the practice years 
ago? A. Yes, especially about 1930 or 1931. 

Mr. Bruninga: I call attention, Your Honor, to the Law- 
ton et al. patent, 1,999,766, PX-11. 

By Mr. Bruninga: Q. You are familiar with that pat¬ 
ent? A. Yes, I am. 

Q. They use the caustic and quaebracho there, don’t 
they? A. That is right. 

Q. What percentage of caustic did they use in that case 
with the quaebracho? A. Much smaller amounts, 
Tr. 88 on the order of one-fourth of 1 percent to 1 per- 

i 

cent by weight of the solids in the mud. 

Q. What would 1 percent be by weight of drilling nauds, 
be about 2 percent—tell us what it is. I think you figured 
it out 2 percent as far as the water is concerned. Tljat 1 
percent was of solid content, wasn’t it? A. Yes. That is 
for the Am brose, Loomis and Lawton tests. There you use 
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from one-fourth of 1 percent to 1 percent by weight of the 
solids that are in the mud. 

Q. And what percentage is that of the drilling fluid it¬ 
self? We are trying to get it in Cannon’s terms. A. Of 
the drilling muds, well, you have about 20 percent solids, 
8 percent water. 

Q. What is the density of the solid matter as related to 
the percentage in the whole drilling mud? A. About one- 
fifth of that, or .2 percent by weight. 

Q. In other words, one-fifth of a percent, is that right? 
A. That is correct. 

Q. Of caustic? A. Yes. 

Q. And that is used with a tannin like quaebracho, is 
that right? A. That is right. 

Q. Now, what has been the purpose of using caustic and 
quaebracho in the preparation of drilling muds? 
Tr. 89 A. The use of those chemicals as described by 
Ambrose, Loomis and Lawton is to reduce the 
viscosity and reduce the gel strength of ordinary muds. 

Q. When Mr. Cannon uses larger quantities, he says 
one-third of 1 percent by weight of caustic on page 2, but 
then he goes as much as 2 percent or 3 percent of caustic 
with quaebracho, why does he use those larger percent¬ 
ages? A. He is after an entirely different result than Am¬ 
brose, Loomis and Lawton. He is making a solution that 
will actually pickle the heaving shale, and not permit it 
to disperse into the mud. 

Q. When you use those large quantities of bentonite as 
distinguished, 10 to 30 percent, as distinguished from, 
say, 3 to 5 or 6 percent, do you have to use more caustic 
and quaebracho to knock the viscosity down? A. Yes. 
That is part of the function of your high percentage of 
caustic and quaebracho. It reduces the viscosity that 
would have been obtained by the large quantity of bento¬ 
nite. 

Q. He says on page 2, right column, about line 71 that 
sufficient bentonite is present in the drilling mud to ren- 


der the mud excessively plastic except that your 
is reduced by the addition of tannic acid or the like[ plus 
alkali in such amounts, that the resultant drilling 
Tr. 90 fluid does not attack the heaving shale. What does 
he use tannic acid for there? A. That is to re¬ 
duce the viscosity of the bentonite suspension. 

Q. Now, Mr. Cannon in his patent on page 2 lists, begin¬ 
ning with quaebracho as the only example he gives, a 
large number of materials. What are those? A. Those 
are all tan stuffs, source of tannic acid, and the extraction 
of them would reduce the viscosity of a drilling mild if 
used either this way or in the way Ambrose, Lawtonl and 
Loomis teaches. 

Q. He calls attention before that to tannic acid, himic 
acid, and pyrogallic acid. All of those are acids, are they 
not? A. Yes. 



Q. Are they all related in this respect? A. Yes, they are 
the same group, and they will all react as viscosity re¬ 
ducing agents. 

Q. They are all mentioned in the Ambrose, Lawton and 
Loomis patent? A. Yes. 

Q. They have all been used in the past, haven’t they? 
A. That is right. 

Q. And they have been used with caustic, is that rihht? 
A. Yes. f 

Q. And do you get a better effect by using caiistic 
Tr. 91 with the tannin or the tannic acid, or lumic acid, 
and so forth? A. It is best to use tannic aciji in 
conjunction with the caustic. 

Q. In fact, today that is called a caustic tannin treat¬ 
ment, is that right? A. That is right. 

Q. And it has been known as that for years, has it pot? 
A. Yes. 

Q. Mr. Farnum, Mr. Cannon states on page 2, left [line 
4, that he may use starch. The Examiner says if you Sub¬ 
stitute starch for quaebracho in the Cannon formulas! on 
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page 2 that you get what we have. Have you seen any¬ 
thing like that performed, trying to substitute starch for 
quaebraeho? A. Yes. I have done it myself. 

Mr. Bruninga: Your Honor, we will just perform some 
very simple, short experiments. 

I wish, Mr. Famum, that you would show the Judge 
what water with 10 percent bentonite is. 

And that is the only one, Your Honor, that we made up 
last night, because we had to have time to permit it to 
hydrolyze. I don’t think counsel will question that. 

By Mr. Bruninga: Q. Will you show him a bottle 
Tr. 92 in which the water contains 10 percent? You have 
two bottles of bentonite? A. This is a mixture 
of 10 percent of bentonite and 90 percent water. 

Q. Could you use that as a drilling mud? A. That 
would be rather viscous to use as a drilling mud. 

Q. I would like to have you show the Judge or make up 
right here, it will only take you a minute, make up a water 
containing 2 percent starch, raw starch. Will you do that 
now? That will be bottle No. 2. The other ones are 1 and 
1-A. A. This is a 4-ounce bottle. 

Mr. Bruninga: There is nothing tobe hurt on your desk, 
or anything, with this experiment. 

The Witness: That is approximately 120 cubic centi¬ 
meters to the top, and an estimated 50 cubic centimeters 
of water in there. 

I had a druggist weigh out exactly 1 gram of ordinary 
corn starch, so that when I put that in there, that will be 
2 percent by weight. 

I estimate this to be 50 cubic centimeters, not quite one- 
half of the volume of the bottle. 

I will add this 1 gram of ordinary corn starch. 

It doesn’t gelatinize. It becomes finely divided and will 
fall to the bottom of the jar. 

Tr. 93 By Mr. Bruninga: Q. In other words, you said the 
starch, the raw starch, is absolutely inert? A. 
That is right. 




Q. And it will settle in water, is that right? A. Yes, 
sir. 

Q. It will settle before we get through? A. Yes, sir. 

Q. I wish, then, that you would also prepare 50 Cubic 
centimeters of water with 2 percent of quaebracho exttract. 
A. I have here a jar containing approximately 50 <^c of 
water, and in this envelope is 1 gram of tannic acid v^hich 
I purchased from a druggist who weighed it out her4 for 
me. Tannic acid is the active ingredient in quaebracho 
as far as reducing the viscosity in the drilling mud. "V^fhen 
added to the water, it immediately goes into a solution. 

Q. By the way, what is ink ? A. Ink is a reaction prod¬ 
uct of iron salts and tannic acid. 

Q. You have, in that case, in the bottle No. 2, you have 
a starch which is a solid and which will settle? A. [Xes, 
sir. 

Q. And you have in bottle No. 3 a caustic plus water. 
That is a solution, isn’t it? A. Yes, sir. 

Tr. 94 Q. Can’t you say that they are the opposite ends 
of any scale, a solid and a solution? A. ^ell, 
one will be dissolved in the water and the other is insolu¬ 
ble in water. 

Q. All right. I wish you would perform another brief 
experiment with No. 3 and add 2 percent caustic, like Can¬ 
non does, that is, one gram of caustic soda. A. I deter¬ 
mined it took 7 of these sodium hydroxide pellets to equal 
1 gram. I couldn’t weigh these out before-hand, because 
they pick up water very rapidly, but the pellets are all 
the same size, and I will pick out 7 of these, which will be 
1 gram or 2 percent. 

Put that where? 

Q. What is that ? A. I have the gram of caustic soda. 

Q. Put that in the bottle that has the quaebracho in it, 
or the tannic acid. A. I will put one gram of caustic soda 
in the bottle No. 3. It will take a few seconds to dissolve 
this. 
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Q. You can start something else. You can do the same 
thing with bottle No. 2 wTiere you have starch and see 
what happens then. A. This bottle No. 2 containing the 
2 percent starch now has most of the starch settled in the 
bottom. 

Q. Has the starch settled in the bottom there? 
Tr. 95 A. Yes. 

Mr. Bruninga: Can you see it, Your Honor, that 
it is settled in the bottom, some of the starch? 

The Court: Oh yes. 

By Mr. Bruninga: Q. Now, add the same amount of 
caustic to that that you added to the quaebracho and see 
what happens then. A. I will add 7 of these pellets, or 1 
gram of sodium hydroxide to Bottle No. 2. It will take a 
little while for the caustic soda to dissolve. I will shake 
them both together. The caustic soda is all dissolved in 
bottle No. 3. That now T contains 2 percent tannic acid or 
quaebracho and 2 percent caustic soda. It is a dark solu¬ 
tion. 

Q. Still a solution, is it? A. Yes, it is a solution. The 
caustic is not quite all dissolved in bottle No. 2 containing 
the 2 percent starch but there is enough of it dissolved so 
that the pH of the system is above that required for gela¬ 
tinizing the starch, and the starch is now hydrolyzed, gel¬ 
atinized. 

Q. You took the very example Mr. Cannon gave in his 
patent, you took caustic 2 percent and you took quae¬ 
bracho 2 percent, didn’t you? A. Yes. 

Q. You got a solution, didn’t you? A. Yes, I have a 
solution that Cannon discusses. 

Tr. 96 Q. The Examiner says you can substitute starch 
for a quaebracho over there and get Cannon’s re¬ 
sult. We want to see what we will get. 

What do you get, a solution or something else? A. 
If starch is substituted for tannic acid or quaebracho in 
the Cannon formula, you will get a very viscous suspen¬ 
sion of gelatinized starch. 
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Q. That is a gel, isn’t it? A. Yes. 

Q. In other words, you have a caustic plus quaqbracho, 
which is a solution and caustic plus starch is a £el? A. 
That is right. I 

Q. Is caustic or quaebracho a substitute for bentonite? 
A. No. 

Q. What does bentonite do? A. Bentonite is thej source 
of a clay colloid for drilling bud, whereas caustic and 
quaebracho are mud treating chemicals for the purpose 
of reducing the viscosity of the gels that are in muds. 

Q. Is starch a substitute for bentonite? A. Yes, starch 
can be substituted for bentonite and will be in the colloids 
as an organic colloid. 1 

Q. Cannon talks about taking 10 percent bentonite, and 
you say up to 20 percent. Have you prepared 10 percent 
bentonite, and have you tried caustic quaebracho 
Tr. 97 on one and caustic starch on the other, and see 
what happened? A. That is jar No. 1 and 1-A. 

Q. Have you put anything in—you have shaken that 
up better. Show the Judge just about what its fluidity is 
when they have been standing there for a little while. 
A. They are quite thick. Would you like me to pour them 
from one to the other? 

Q. Pour one into the other so that you get it uniform 

i 

for both of them, and then pour it back, one into the bther, 
again. But I want you to show the Court just whaj you 
have there as far as consistency is concerned, the| vis¬ 
cosity. A. This is a viscous suspension in bentonitel and 
is perhaps more viscous than can be used as a drilling 
mud except for special purposes. 

Q. Go ahead and add the caustic quaebracho to one and 
see what you get. The preparation is caustic quaebrdcho 
that you have? That is right? A. I pour about 1 to 2 cc 
of the 2 percent caustic quaebracho mix into bottl^ 1, 
shake it, and it has caused a reduction in viscosity. 

Q. Hand it to the Judge, so he can see. 

The Court: I can see. i 
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Mr. Bruninga: You can see that, can’t you? 

The Court: I can see it. I have got a good light 
there. 

Tr.98 By Mr. Bruninga: Q. Try to do the same thing 
with what the Examiner says Cannon can do, just 
substitute starch for the quaebracho. A. Jar No. 2, con¬ 
taining the gelatinized starch, 2 percent caustic. I will 
pour in about 1 to 2 cc. It turns to a- 

Q. Let the Court look right at the middle of the bottle. 
In other words, the caustic quaebracho thins the mud and 
the caustic starch will thicken it? A. That is correct. 

Q. What did Cannon want to do, thicken his mud, to 
use a caustic quaebracho, or thin it? A. No, Cannon wants 
to thin his mud when he used caustic quaebracho. 

Q. If he didn’t do that, taking from 10 to 20 percent 
bentonite, could he work at all with it? A. Not unless he 
put in the caustic quaebracho in such quantities, the 10 to 
30 percent bentonite would result in a paste. 

Q. Can you, then, say that starch is a substitute for 
quaebracho, used with caustic soda? A. No, it is not a 
substitute. It is just the opposite. 

Q. Do you know anything that could be on the opposite 
ends of a scale worse than trying to put starch on 
Tr. 99 one end and quaebracho on the other? A. No. It 
had just the opposite effect. Starch has the oppo¬ 
site effect of quaebracho. 

Q. Mr. Cannon does not say a word about using gelati¬ 
nized starch? A. What? 

Q. Does Cannon say whether he used gelatinized starch 
when he refers to starch there on page 2? A. No. His 
one mention is the word “starch.” 

Q. And if he had used gelatinized starch—if he had 
used plain starch, what would have happened, from what 
you know about starch? A. If he had used starch in this 
concentration, it would have gelatinized. 

Q. And w r ould it reduce the viscosity? A. It would have 
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increased the viscosity of the mud, rather than thijn it, just 
as I have shown here. 

Q. Mr. Larsen performed some experiments wjhich are 
supposed to have paralleled what is disclosed in the Can¬ 
non patent, with the substitution of starch for quabbracho, 
that is PX-6. 

Your Honor, you have it there. It is Plaintiffs Ex¬ 
hibit 6. I 

The Court: Yes. 

Tr. 100 By Mr. Bruninga: Q. Now, take that fii*st one, 
where you used 1 gram of caustic, or jthe one 
where you used 2 grams of caustic, it doesn’t mhke any 
difference, and where you use caustic with quaebi^acho in 
A, B, C, and D. They all worked, didn’t they? A. Yes, 
these muds made up represented as A, B, C, and would 
be within a usable viscosity range. 

Q. How about D? That is a little bit high, isn’t it? A. 
The mud has a 200 centipoise viscosity. That is pretty 
close to the upper range. 

Q. But A, B, and C worked all right? A. Th|ey are 
within a useful viscosity range. 

Tr. 101 Q. Mr. Larsen took A, B, C, and D and paralleled 
it by a, b, c, and d, and substituted staifch for 
caustic. Do any of those drilling fluids work? A. IjTo, the 
viscosities are too high to measure on the Stormer instru¬ 
ment, and any mud that has a viscosity that high could 
not be pumped. 

Q. One of those experiments you performed shows what 
happened, doesn’t it? A. Yes. 

Q. Proceeding with this, Mr. Cannon gives his Qaustic 
as one-third of 1 percent by weight of drilling fluid, and 
the Board of Appeals says that the proportions h^ uses 
are many times what was used before. You said a little 
while ago that what Lawton and Loomis had wa^ one- 
fifth of 1 percent? A. Yes. 

Q. One-fifth of 1 percent, and the Board talks about 
50 to 100 times. One-third, as a matter of plain prith- 
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metic, one-third and one-fifth are pretty close, aren’t they? 
A. That is correct. 

Q. Here is one thing I want to call attention to. 

He gives as a yard stick one-third of 1 percent of the 
weight of the drilling fluid, which is .33. Mr. Larsen has 
conducted an experiment in which he simply combined 
what he said was known by the literature, and 
Tr. 102 that is PX-4, in which with caustic soda even at 
.5 percent there was no gelatinization, and Mr. 
Larsen also stated from the literature, two very high 
class men, one of them Oswald—by the way, it is correct, 
as Larsen says, isn’t it, that Dr. Oswald is known as the 
father of colloid physics of chemistry? A. Yes, he is re¬ 
ferred to as such. 

Q. Dr. Oswald runs the percentage up to .6, the other 
one makes it .55. Mr. Larsen found you had to go above 
.5 in order to get gelatinization. When Mr. Cannon told 
the art you had to use one-third of 1 percent, or, say, in 
excess of one-third of 1 percent, your .60 is almost twice 
that, isn’t it? A. Yes. 

Q. Taking that as a guide, one skilled in the art, as a 
guide for making up a drilling fluid containing caustic 
and quaebracho with bentonite, that was all right, wasn’t 
it? A. That is right. 

Q. That was all right? A. Yes. 

Q. Suppose that was given you as a guide for making 
up drilling fluid. Could you select a starch? What would 
you need? A. One-third of 1 percent, say, of caustic soda 
is not enough to cause the starch to gelatinize. 

Q. In other words, even if we take the examiner’s 
Tr. 103 idea of using, say, one-third of 1 percent and 
starch, by that you wouldn’t get gelatinization, 
would you? A. No, you wouldn’t get gelatinization. 

Q. You would have to go up to almost twice that 
amount, wouldn’t you? A. Yes. 

Q. Using Cannon’s guide book as in excess of one-third 
of 1 percent, which is repeated five times, in each of the 


claims, that wouldn’t be made possible, would it? A. No, 
that wouldn’t. 

Q. The Examiner has to go further, now, and say be¬ 
cause Cannon says he can substitute lime for caustic soda, 
and substitute any one of those examples, and use lime 
instead of caustic soda. What do you get, gelatinized 
starch? A. No. No, not gelatinized starch as I have here 
using calcium hydroxide of lime. 

Q. Mr. Larsen also testified on Exhibit PX-4 he con¬ 
ducted those experiments, that you couldn’t get a gjelati- 
nization. In other words, as far as caustic is concerned, 
as far as quaebracho is concerned, that is all right, isn’t 
it? Cannon is perfectly 0. K. on that, isn’t he? A. Yes. 

Q. But as soon as you substitute starch for quaebrkcho, 
do you get what Cannon wants? A. No, you get into 
trouble. 

Tr. 104 Q. Get in trouble right away, don’t you? A. Yes. 

Q. In other words, it is correct to say it vjould 
defeat the very thing Cannon wanted to do? A. Th^t is 
right. | 

Q. Now, I want to just call attention to just one ljnore 
thing, and then I think I am through. 

Are you familiar with the Chapman patent, 2,399,986? 
Have you got it there? A. Yes, I have got it. 

Mr. Bruninga: I would like to offer that, Your H<Wr, 
as PX-14. 


Mr. Miller: No objection. 

The Court: It may be received. 

(The patent referred to was marked Plaintiff’s Exhibit 
No. 14 and received in evidence.) 

By Mr. Bruninga: Q. You know Thomas S. Chapihan, 
don’t you? A. Oh, yes. 

Q. He is the same man who was with Gray and Foster 
on that paper of February, 1941, PX-7 ? A. Yes. He |was 
one of the authors of that paper. 

Q. You take that patent right there. You have rea<jl it. 



— 68 — 


And, make it short. How does that compare with 
Tr. 105 the disclosures in that paper, that patent? A. It 
is on the same subject matter. 

Q. What it actually claims is, for instance, in Claim 8, 
is a salt water drilling fluid containing a filtration reduc¬ 
ing amount of gelatinized starchy material. 

Now, as far as I am concerned, we have already gone 
through the paper. What he does there is to gelatinize 
the starch. He makes this statement in this patent, page 1, 
left, near the bottom, that according to the present in¬ 
vention water loss by filtration from drilling mud is re¬ 
duced to a minimum by the addition to the drilling mud 
of a gelatinized starch or starch-containing material, 
that untreated starch serves no useful purpose in diminu¬ 
tion of water loss, that when, however, the starch is sub¬ 
jected to a treatment suitable for the gelatinization thereof, 
it exhibits a very remarkable quality for preventing filtra¬ 
tion of water into porous formations that it traverses. 

You agree with that statement? A. That is a correct 
statement? 

Q. He continues that methods of gelatinizing starch are 
well known in the art. Now, then, he talks about a pro¬ 
cedure which is the same as in this publication, isn’t it? 
A. That is right. 

Q. Then he gives a specific thing, that in connection 
with the gelatinization of starch with caustic, it 
Tr. 106 is the practice to use the starch and caustic in a 
weight-ratio of about 10 to 1. That is, again, 
what is said in that paper, isn’t that right? A. That ap¬ 
pears in the AIME, yes. 

Q. Is that different or the same as in the Stern publi¬ 
cation? A. The same ratios, also, are used by Stern. 

Mr. Bruninga: Your Honor, on page 3 you will see while 
the application on page 1 was filed July 9, 1945, it is a 
continuation of an application of July 1, 1940, so that is 
the effective date of that application. We are deliberately 
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putting in prior art, Your Honor, that the Commissioner 
has missed, like I did in a number of cases. 

Now, the patent was assigned to the Standard Oil De¬ 
velopment Company, the very same company to \^hich 
the Cannon patent, 2,109,858 was assigned. I want to note 
that, Your Honor. You know that Standard Oil Develop¬ 
ment Company is simply a patent subsidiary of Standard 
Oil Company of New Jersey, is it? 

The Witness: Yes, I know that. 

By Mr. Bruninga: Q. Patent holding subsidiary, i and 
that the Humble Oil & Refining Company is a subsidiary 
of Standard Oil Company of New Jersey? A. Yes. 
Tr. 107 Q. That is well known, isn’t it? A. Yes. 

Mr. Bruninga: That patentee, Chapman, and, by 
the way, Your Honor, the original application was filed 
in the name of all three of those fellows, and then later 
on they found Chapman should be the inventor. He refers 
specifically to the Cannon patent. 

“The use of gelatinous starch prepared by treating jvith 
caustic according to the present invention is not to be 
confused with the use of starch as a protective colloi|l in 
connection with drilling muds containing a high coiicen- 
tration of alkaline, for example, as Patent 2,019,858, a 
drilling fluid for heaving shale—” 

That is the Cannon patent. 

“The characteristic feature which is stated in the main¬ 
tenance of a high alkalinity by having caustic alkali 
present in the mud in the amount equal to one-third of 
1 percent by weight based on the total weight of the grill¬ 
ing mud.” 

“It is to be understood this percentage is the minimum.” 

“It was found with such percentages of alkali in the 
conventional drilling mud that solid constituents of the 
mud tended to be flocculated so that mud of undesira¬ 
ble consistency results. To avoid this flocculation the pat¬ 
entee proposed to add a protective colloid in the mixture 
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and indicated this protective colloid should be in 
Tr. 108 an amount equal by weight with the caustic. Ac¬ 
cording to the patent lesser amounts of protective 
colloid could be used as long as the amount used was suffi¬ 
cient to prevent flocculation. For instance, in one specific 
composition the patentee specified 2 percent by weight of 
colloid and 7 percent by weight of caustic. Among the 
protective colloids listed by the patentee was starch. If 
starch is used in connection wdth caustic in the amount 
proposed according to the present invention in the pro¬ 
portion of 2 percent by weight to 7 percent by weight it 
not only does not retard water loss by filtration, but actu¬ 
ally has an adverse effect.” 

“In the present invention caustic enters the final drill¬ 
ing fluid only incidentally in such amounts as are neces¬ 
sary to gelatinize the starch, this amount being generally 
on the order of one-tenth of 1 percent of the weight of 
the starch.” 

Tr. 109 The Court: I think we will suspend for a short 
recess. 

(A short recess was taken.) 

By Mr. Bruninga: Q. Now, the application of Chapman 
patent 2,399,986, the patent itself was filed on July 9, 1945. 
What is used there to prevent fermentation of the starch? 
A. The thing that prevents fermentation in the Chapman 
patent is the concentration of salt in the mud. I don’t 
know whether he has any mention of that or not. 

Q. But that is what he actually discloses in the claims, 
and that will do the work, won’t it, the concentration of 
salt? A. There is no mention in here of anything to pre¬ 
vent fermentation other than the salt concentration in the 
mud. 

Q. The salt concentration in the mud will prevent fer¬ 
mentation? A. Yes, if it approaching saturation, or 23 
percent salt. 

Q. And the Gray, Chapman and Foster paper also used 
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the concentration of salt sufficient to prevent fermenta¬ 
tion? A. Yes. 

Q. Do you find any statement whatsoever in the Cpmon 
patent 2,109,858 of the pH that he wants to get? No, 
I don’t see any mention of pH as such. 

Q. But he will get a pH of 12 where he use^ that 
Tr. 110 high concentration of caustic, will he not? A. 

Yes, the pH of the Cannon mud is above 12. 

Q. Now, in the specification in suit—PX. 1—takfe my 
copy here—I will take the other copy—on page 3 it is 
stated as amended “A form of starch which is a colloid 
of the character described is a pre-gelatinized starch pre¬ 
pared by cooking the starch with water and drying ( it; it 
may then be comminuted for addition to the drilling fluid 
in dry form; an example is cold water laundry starch \lhich 
gelatinizes in cold water. Thin boiling starch (prepared, 
for example, by mineral acid treatment) gelatinized by 
cooking with water, is useful for this purpose.” 

He had previously referred to gelatinized starch with 
caustic, or such starches or colloids of the character de¬ 
scribed, and, more specifically, amylaceous or starch^ col¬ 
loids. Is raw starch a starchy colloid ? A. No. 

Q. The reason I am asking is that in the claimsl the 
application is a starchy colloid? What does that mean 
to you? A. That means a gelatinized starch. 

Q. It is a matter of the way it is accomplished, whether 
by caustic soda or something else, is that right? A. That 
is right. 


Tr. 112 Cross-Examination, 

By Mr. Miller: i 

Q. You testified, did you not, your company sold gelati¬ 
nized starch in 1941? A. Yes. 

Q. Now, you have talked a great deal about gelatinized 
starch, hydrolized starch, colloidal starch and pasted 
starch. Are they essentially all the same thing, in gen¬ 
eral? A. Yes, they are about the—they are all the same. 
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Q. Now, this gelatinized starch which yonr company 
sold in 1941, what was it used for? A. It was used as the 
organic colloid in drilling muds. 

Q. There wasn’t any problem, then, was there, as to how 
much starch to use to obtain the desired result of sealing 
the wall, and low water loss? A. Yes. There was a prob¬ 
lem with common starch, corn starch. 

Q. I mean this gelatinized starch that you sold, they 
knew how much to put in, didn’t they, to get the 
Tr. 113 result they wanted ? A. Yes, they knew how much 
to put in. 

Q. And it was perfectly satisfactory in salt water if the 
concentration was up about 23 percent salt, was it? A. 
Yes, if the concentration was up approaching saturation. 

Q. And if you could complete your well in four or five 
days, there was no trouble from fermentation, was there? 
A. That is right, if you could do it that fast. 

Q. And you testified that you heard about the discovery 
of alkalizing to a pH of 12, but you didn’t state when you 
heard about this. Will you tell the Court when it was you 
heard about this discovery of alkalizing to a pH of 12? 
A. For the purpose of preventing fermentation? 

Q. For the purpose of preventing fermentation in this 
gelatinized starch used in well drilling. A. I believe that 
was late in 1942. 

Q. Have you read the deposition of Jack Beesley and 
Delmar Larsen? A. Yes. 

Q. Which have been taken for the court. Are you 
familiar with the history of the work of Jack Beesley? 
A. History of his work? 

Q. Yes. A. Yes, I am. 

Q. Larsen testified at page 63 of these deposi- 
Tr. 114 tions that they were still struggling with the 
problem of fermentation in 1941, but I note that 
Jack H. Beesley, who is one of the applicants in the ap¬ 
plication here in suit, on page 11 of the depositions says 






that gelatinized starch with a pH of abont 12 in the drill¬ 
ing fluid w T as used in 1941. Can you harmonize those two 
statements ? A. I believe I can. I don’t think that Beasley 
publicized the findings and his information too rapidly. 
He did this work, I found out later, while the fermenta¬ 
tion -was giving me quite a bit of trouble. 

Q. Now, let us look at the patents to Cannon. Did I 
understand you to say that on the disclosures of the por¬ 
tions of alkali there set forth that the alkalinity of the 
drilling fluids disclosed by Cannon will be above 12? A. 
Yes. This 2 percent caustic is above 12 pH. 

Q. And you have been talking a great deal about quae- 
bracho extract in combination with alkali, but have you 
read Claim 1 of the Cannon patent? A. Yes. 

Q. That is a claim, is it not, which really is a claim for 
a whole lot of different combinations, that is, it may be a 
claim for a combination of tannic extract and alkali, it 
may be a claim for a combination of humic acid and alkali, 
or pyrogallic acid. In other words, it is not only one 
thing. It is an organic compound which we ffake 
Tr. 115 out of this long list, do we not? A. That is cor¬ 
rect. 

Q. In that list one of them is starch? A. Yes. I see 
starch here. 

Q. Now, you mentioned that starch which is not gelati¬ 
nized if put in water is inert, and does not gelatinize, is 
that correct? A. Yes. 

Q. But you admitted, did you not, if there is enough 
alkali in the water, that will gelatinize the starch, did 
you not? A. Yes. 

Q. How much alkali does it take to make the starch 
become gelatinized? A. How much? 

Q. How much alkali by percentage? A. It will be about 
.6 of a percent by weight. 

Q. Then if you use as much as 1 percent caustic soda, 
which Cannon mentions on page 2, then the starch will of 
necessity gelatinize, will it not, because there is that mlich 
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caustic soda present with it? A. Yes, it would gelatinize 
at 1 percent caustic. 

Mr. Miller: That is all, Mr. Famum. 

Redirect Examination, 

By Mr. Bruninga: 

Q. Just a very few questions. You were asked 
Tr. 116 about Larsen’s statement of struggling in 1942, 
and Beesley’s statement he had tried late in 1941. 
Beeslev was located in Illinois, was he not? A. He was 
in Illinois in 1941. 

Q. Where was Larsen? A. He was in California. 

Q. And where, from what office was Beesley working? 
A. He reported to the Tulsa, Oklahoma, office. 

Q. With Sikes, is that right? A. Sikes was the manager. 

Q. As far as 1941, that Beesley talked about where he 
said he used lime, and you read the deposition, to obtain 
a pH, that didn’t go into commercial use right away? A. 
No, we struggled pretty hard to build the total sales up 
to where it was an accepted procedure. 

Q. You had a laboratory in Tulsa at that time, didn’t 
you? A. Yes, there was a laboratory in Tulsa. 

Q. And Larsen was in charge of the laboratory in Tulsa? 
A. Yes, Larsen was in charge of the laboratory in Tulsa. 

Q. As far as the Baroid Sales organization is concerned, 
when you find anything new, do you throw it on the market 
right away, or conduct a lot of laboratory ex- 
Tr. 117 periments? A. No, we try to prove it first in the 
laboratory, and then on single wells, so that when 
we offer it generally we will have a good background of 
information on it. 

Q. Now, as far as using starch in plain drilling fluid, 
without any salt at all, and if there are no bugs got into 
it, that would work 0. K., wouldn’t it, gelatinized starch? 
A. Yes, but you can’t say there will be no bugs get in it. 

Q. What I mean by bugs is the bacteria or enzymes, 
that is right, isn’t it? A. That is right. 

Q. As far as the amount of starch you use, that is a 
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matter of determining the collodial properties of the 
starch as an emnlsoid colloid, and you use so much to get 
a certain amount of filter action? A. Yes, you use enbugh 
to get your objective. 

Q. In your filter tests you made in your laboratory you 
did not have any policy about using any pH at all, did jpou? 
A. No. 

Q. But when starch was used in salt water, no bac 
or enzymes caused fermentation ? A. That is correct. 

Q. And that is what the Chapman paper speaks abbnt? 
A. That is right. 

Tr. 118 Q. That was the Gray, Chapman and Foster patper? 
A. Yes. | 

Q. When you didn’t have the salt available and fermen¬ 
tation started, what happened to the starch ? A. The starch 
was destroyed by the yeast that causes fermentation. 

Q. It was not simply a problem of having a certain per¬ 
centage of starch to give you a certain amount of w^ter 
loss, but also maintaining that starch in that condition, 
isn’t that right? A. That is right. 

Q. And that was obtained by the pH of 12, isn’t that 
right? A. Yes. We stopped the fermentation by builping 
the pH to 12. 

Q. Mr. Miller tried—I believe he tried to almost 
you picked out Cannon out of this long list of exam 
and dwelt on that. Did you find any example by Cari 
at all except quaebracho? A. No. All Cannon’s examples 
use quaebracho extract. 

Q. Did you find any examples at all with starch? A. No. 

Q. All the rest of them except starch and sugar; I tljink 
you said they were all related to quaebracho or tanj 
humic, pyrogallic acid, and so forth, isn’t that right? 

Yes, those are all tan stuffs. 

Tr. 119 Q. Mr. Miller also carefully directed your atten¬ 
tion to the fact that in those examples usin|g 1 
percent of caustic soda that it gelatinized, is that rigjht? 
A. Yes. 
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Q. But Cannon five times, as I said before, called atten¬ 
tion to one-third of 1 percent. You said that wouldn’t 
gelatinize it at all? A. That is right. 

Q. Suppose you followed Mr. Cannon’s example he gives 
there, of one-third of 1 percent, use a quaebracho, use a 
bentonite, with it or without it, would that starch gel? 
A. No, it would not. 

Q. So Cannon’s signpost wouldn’t help you there, would 
it ? A. No. 

Q. You would have to multiply it by tw r o? A. Yes. 

Q. If you went further and like Cannon says there used 
instead of caustic soda lime with starch, you don’t get 
anywhere? A. No, lime won’t gelatinize the starch. 

Q. In that claim that I called your attention to, counsel 
called your attention to a bunch of agents that were listed, 
but he did not note that the claim itself specifies at least 
one-third of one percent of caustic. That would 
Tr. 120 not cause gelatinization of starch, would it? A. 
No, it would not. 

Q. But it would work with any of the Cannon ’s? A. If 
the Cannon’s were used here, Cannon would end up with 
his drilling fluid he is after, one that will not pickle the 
heaving shale. 

Q. Counsel did not read the part where it says “At least 
one-third of 1 percent by weight based on the total weight 
of the drilling fluid, and colloidal material in sufficient 
quantity to substantially prevent the alkali and organic 
compound from precipitating the clay and functioning to 
take up and hold any replaceable water in the mud and 
substantially prevent hydration of the shale by the water 
of the drilling mud.” 

That is what Cannon used 10 to 30 percent bentonite 
for, did he? A. That is right. 

Q. I think you said if he used caustic and quaebracho 
in those amounts, he could get his drilling fluid down in 
thickness as Mr. Larsen stated? A. That is right. 


Q. And as you show in your demonstration? A. Tjiat is 
right. 

Q. But if you tried that sort of a thing, substituted for 
quaebracho extract or any of the other tahnins, 
Tr. 121 starch, you get what? A. You would get just the 
opposite, a thickening effect of the mud. 

Recross-Examination, 

By Mr. Miller: 

Q. The patent of Cannon says on page 2, in the second 
column beginning about line 11 that the portion of caustic 
soda, and these other things, may be varied over wide 
ranges. He says that, doesn’t he? A. Yes. 

Defendant’s Exhibits A, B, C, D, E, F, Gr and H were 
offered. 


Tr. 134 


Further Direct Examination, 


By Mr. Bruninga: 

Q. Mr. Farnum, you read the deposition of Mr. Larsen, 
of course, because I told you to, so you could be cposs- 
examined on it? A. Yes. 

Q. By the Commissioner’s counsel, is that right? A. 
Yes, sir. 

Q. Mr. Larsen says he observed that in some of these 
tests the filter was darker in color showing that perhaps 
the starch had been caramelized by the high alka- 
Tr. 135 linity. Now, are you familiar with that phenom¬ 
ena, what happens if you use too high pH oif use 
too much caustic? A. Yes, I am. 

Q. What happens? A. As he states, the starch will cfara- 
melize, which means carrying the decomposition or the 
hydration of the starch too far, carries it down to the su¬ 
gars and actually synthesizes it, a new combination is 
formed, quite a bit as you do when you burn sugar on a 
heated pan. 
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Q. Is starch any good when it is caramelized like that? 
A. No, the caramelization produces compounds that in no 
way help to reduce the filter loss of a drilling mud, in fact 
produces compounds that are virtually water soluble and 
go to the filter. 

Q. How does that compare with molasses, or, say, Karo 
com syrup? A. Well, corn syrup is made from corn starch 
by carrying your hydrolysis almost to the end point, 
breaking the starch down to the very simple sugars that 
are 100 percent soluble, and this caramelization process is, 
say, mid-way between this first step in gelatinization and 
the production of the simple sugars. 

Q. But as far as using a real high pH in connection 
with quaebracho, does that do any harm? A. No, 
extreme alkalinity has no harmful effect upon 
Tr. 136 quaebracho or its use as a drilling mud. 

Q. Tannin plus alkaline? A. Yes, excess caustic 
will be present as sodium hydroxide in the mud. 

Q. Summarized as to Cannon, the situation is this, is it 
not, as long as you stick to quaebracho or one of the tan¬ 
nins with the one-third of 1 percent, you are o. k., you 
carry the pH just as high with quaebracho as you want to, 
but then what it comes to starch, one-third of 1 percent 
will not cause gelatinization of this starch, and if you 
carry the pH too high, you are liable to get carameliza¬ 
tion? A. That is correct. 

Mr. Bruninga: That is all. Thank you. 

Cross-Examination, 

By Mr. Miller: 

Q. Mr. Farnum, where is the value of the pH where the 
caramelization of starch sets in? A. Where does it? 

Q. Yes. A. It would probably start about 13.2 or 13.3. 
The time factor also comes in there. 

Q. Isn’t it a fact in the application in suit here it says 
the pH can be as high as 13.3 without any harmful results? 
A. I don’t know whether it does or not. 
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No 


Tr. 137 Q. We will look and see. You have read the 
ification, have you not? A. Yes, I have. 

Mr. Bruninga: Let us find it. I know there is a 
ment in there but it isn’t just what you say it is. 

Mr. Miller: Page 7 of the specification. 

The Witness: 87? 

Mr. Miller: 7. 

The Court: Page 7. 

Mr. Miller: The second paragraph, down to line 
says: 

“The pH may be slightly below 12, thus a p 
11.7 is in many cases sufficient.” 

Then it says: 

“The pH may also be about 12.” 

Then the sentence after that, beginning at line 26, 
it not read this way: 

“We have, however, found that generally th4 
should not be above 13.3.” 


spec- 
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That is there isn’t it? 

The Witness: Yes, I read that. 

By Mr. Miller: Q. And that did disclose the pH cou 
as high as 13.3? 

Mr. Bruninga: Read the rest. 

Tr. 138 The Court: Wait. He has the witness. 

Mr. Bruninga: All right. Thank you. 

The Court: Answer Mr. Miller’s question. Do you 
derstand the question? 

The Witness: No, sir. 

The Court: Repeat it, please. 

By Mr. Miller: Q. In line 26, “We have, however, fcjmnd 
that generally the pH should not be above 13.3.” It 
that, doesn’t it? A. Yes, I read that here. 

Q. And then after that it says this, doesn’t it: “because 
it appears that above that point the starch tends to b 
to become less effective”? A. That is right. 


says 
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Q. It doesn’t say it won’t -work above that, it just says 
it is not so effective? A. That is right. 

Q. Above 13.3, but it is all right up to a pH of 13.3? 
A. That is right. 

Mr. Miller: That is all. 

Redirect Examination, 

By Mr. Bruninga: 

Q. What did you give, 13.2, as being the point where 
it is liable to caramelize? 

The Court: Wait a minute. That is a leading ques¬ 
tion. 

Tr. 139 By Mr. Bruninga: Q. What did you give as the 
point at which a starch begins to caramelize? A. 
As I remember my response, I said starch would begin to 
caramelize at a pH of about 13.2 or 13.3. 

Q. And the statement here is: 

“We have, ho'wever, found that generally the pH 
should not be above 13.3 because it appears that above 
that point the starch tends to become less effective.” 

The Court: Isn’t that just what Mr. Miller read? 

Mr. Bruninga: Yes. 

By Mr. Bruninga: Q. What do you understand is meant 
by that? A. I understand that at approximately 13.3 pH 
and higher the starch will begin to caramelize and will be 
less effective as a colloid to add to drilling mud. That 
caramelization is something that doesn’t happen instantly. 
There is a time factor in there and starch can be used 
even though caramelization begins. You have lost that 
amount which has caramelized. It doesn’t change black 
to white at any one specific point. 

Q. Well, in the tests numbered C and D of Cannon on 
what we call our PX-6 of Mr. Larsen’s tests he states in 
those two tests the caustic was 13.40 and 13.72, 
Tr. 140 and the same way with starch, when starch was 
used it was 13.20 and 13.24, 13.61 and 13.53. Is 
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that just a matter of quibbling, between 13.3 and 13.5^ Is 
that just a small difference? Is the difference between a 
pH of 13.6 and 13.3 a small difference? A. No, that is a 
fairly large difference, I would say. Three-tenths of a pH 
at that range would be, say, the difference between 6 per¬ 
cent and 12 percent caustic. 

Q. The one I gave you of 13.6 was 7 grams of caustic 
and 61 cubic centimeters, as Cannon gives it, which is 
13.61. That scale, that pH scale, I think you said it was 
a logarithmic scale? A. Yes, that is right. 

Q. What do you mean by that? A. That means it goes 
up not as a direct function of the numbers there, but as 
a power function. From pH 9 to pH 10 or from 11 to ^2 is 
100 times. It goes up as a power function. That is why it 
is an accurate scale. At the low pH’s, say, pH 7 to pli 10, 
it is a most accurate method of measuring, but when you 
get up to the pH 13 to 14, it is better to put it in percent 
by weight of caustic. 

Q. When Mr. Larsen found 13.6 or 13.3 with starch ap¬ 
parently was caramelized, was the pH too high or too lpw? 
A. Well, at 13.6 is too high. It will cause caramelization 
of the starch. 

Tr. 141 Q. And 13.3, how about that? A. 13.3 is about on 
the borderline, given time, elevated temperatures, 
it will begin to caramelize, and the starch will be lost ftom 
the system in that way. 

Mr. Bruninga: Your Honor, what we used in the claims 
was a pH of about 12. 

There was no oral argument and briefs by both parties 
were required to be filed in one week. 

• ****## 

Dp. 1 Depositions of JACK H. BEESLEY and DjSL- 
MAR H. LARSEN taken on behalf of plaintiff, 
pursuant to attached notice, before Lois McMullin, a 
Notary Public, at the offices of Bruninga and Sutherland, 
Suite 302 at 1004 Market Street, St. Louis, Missouri, c<j>m- 
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mencing on the 15th day of June, 1950, at 1:00 o’clock 
p. m. and continued to and resumed at 10:00 o’clock a. m., 
June 16, 1950, at the same place, until completed, on the 
part of the plaintiff. 

Appearances: 

John H. Bruninga, Esq., for plaintiff. 

No appearance for defendant. 

Dp. 2 JACK H. BEESLEY, 

of lawful age, being produced, sworn and examined on 
behalf of plaintiff, deposes and says: 

Direct Examination, 

By Mr. Bruninga: 

Q. What is your name? A. Jack H. Beesley. 

Q. Where do you live? A. Tulsa, Oklahoma. 

Q. What is your business? A. Division Sales Manager 
for the Baroid Sales Division of National Lead Company. 
Q. How old are you? A. Forty. 

Q. What has been your education, oh, just generally? 
A. Regular education, two years of college, University of 
Michigan. 

Q. What did you do after you left college? A. Worked 
for the Standard Oil Company of Indiana. 

Q. Doing what? A. Warehouse. 

Q. Did you get out in the field work at all? A. No, that 
was domestic sales. 

Dp. 3 Q. When did you first get out on field work? 
A. 1937. 

Q. What kind of work was that? A. You are talking 
about oil field work? 

Q. Yes. A. That was roughnecking. 

Q. A “roughneck” really is an apprentice, isn’t he? A. 
He is a laborer on a drilling rig. 

Q. Where was that? A. Corpus Christi, Texas. 

Q. And that was on a rig drilling an oil or gas well? 
A. Drilling for oil. 
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Q. How long did you stay on that job ? A. I was oi|i that 
work for five months. 

Q. What did you do then? A. Went to work for George 
S. Mepham Corporation, service engineer. 

Q. What was Mepham selling? A. Were selling Colox. 

Q. Colox was what? A. Comparable to Baroid. 

Q. But Colox was finely ground iron oxide? A. That is 
right. I 

Dp. 4 Q. And Baroid was finely ground barites} A. 
Yes. 

Q. And that was used as mud weighting material} A. 
Yes. 

Q. Now, how long did you stay with Mepham? A. Two 
and one-half years. 

Q. And where did you go then? A. Baroid. 

Q. By the way, where did you work for Mephap as 
sales engineer? A. I worked for them in Oklahoma pity, 
Lake Charles, Louisiana, New Orleans, and in Illinoisl 

Q. What was the work of sales engineer, what wai the 
nature of your work? A. Was to analyze the mud ip dif¬ 
ferent drilling wells and to make recommendations for 
better use of the mud to keep running wells out of trouble 
and overcome trouble that had already occurred. 

Q. Did not Mepham sell a phosphate at that time? A. 
They did. I 

Q. What was that phosphate used for? A. Thinking 
muds. 

Q. Now, what you did in your job as sales manager was 
really to call on the people at the wells to see 
Dp. 5 what they needed, isn’t that right? A. That is 
right; influence them in the use of materials and 
to help them overcome difficulties in drilling wells. 

Q. But the actual stuff was sold by distributors of Mep¬ 
ham, wasn’t it? A. That is right. 

Q. Now, you came to Baroid, I believe you said, in 1^39? 
Same kind of a job? A. Same kind of capacity. 
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Q. And Baroid at that time was selling Baroid, it was 
ground barites also? A. Yes, 

Q. And Aquagel, which is Wyoming Bentonite? A. Yes. 

Q. And that was also added to the drilling mud? A. 
Yes. 

Q. Now, Baroid Sales was also selling Stabilite at that 
time, which was a phosphate? A. That is right. 

Q. Now, the Baroid was used to weight down the mud, 
isn’t that right? A. We call it weighting it up. I guess 
weighting it down would be proper also. 

Dp. 6 Q. And Aquagel was used at that time to add to 
the colloidal properties? A. Increase the vis¬ 
cosity. 

Q. Increase the viscosity of mud, and Stabilite was used 
to- A. Reduce the viscosity. 

Q. Now, you need all those three, don’t you, in most 
areas? A. That is right. 

Q. And you went out in the field the same way to see 
what was needed? A. That is right. 

Q. Now, how did you measure the viscosity, what kind 
of instrument did you use? A. Marsch funnel and some¬ 
times a Stormer. 

Q. Now, the funnel, the Marsch funnel, was just a funnel 
that you poured your mud fluid in and let the mud run 
out and you timed how many seconds it took to make a 
certain amount? A. That is right. 

Q. And that was given in seconds, was it not? A. Given 
in seconds. 

Q. But the Stormer gave in what is known as centi- 
poises? A. That is right. 

Q. And you also used the Stormer to give the gel 
Dp. 7 strength, didn’t you ? A. That is right. 

Q. That is, to gel the mud fluid. Now, a mud 
fluid is a pretty ticklish thing to handle, isn’t it, to keep 
it in control? A. That is right. 

Q. What happens if you don’t keep it in control? A. The 
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tool may become stuck, or something else happen to 
you from completing the hole or making as much 
on it as is required. 

Q. What fields did you cover for Baroid Sales? 
Indiana, Michigan, Kansas and Colorado, Illinois and 
tucky. 

Q. Now, your job is division sales manager, do you jiave 
a lot of these technical men like you under you? A. Yes. 
Not under me, we have them with the company, theyi are 
under the field division superintendent. 

Q. But you rose to that point where you became division 
sales manager? A. That is right. 

Q. Now, you are the Jack H. Beesley who is the appli¬ 
cant, who filed the application, or rather, signed the ap¬ 
plication, with D. A. Sikes, serial 489,890, and which is 
involved in this suit, isn’t that right? A. Thai: is 
right. 

Dp. 8 Q. Now, do you know what water loss is? A. 

Water loss is the amount of fluid, water pressed 
from mud under 100 pounds pressure. 

Q. Now, in the drilling of this well the mud fluid goes 
down the drill pipe, comes out at the bottom and rise^ on 
the outside and carries the cuttings with it, the cuttings 



are deposited in a ditch or taken out by a screen, then 
run over to a sump or tank? A. That is right. 

Q. Now, that drilling mud has got water in it, hasn’t it? 
A. That is right. 

Q. And that can go down and go into the formation, 
that is right, isn’t it? A. Yes. 

Q. Now, suppose you struck a producing formation for 
gas or oil and a lot of water gets into that formation, \v|hat 
happens? A. They retard the production of oil or gas 
from that formation. 

Q. In other words, you have got a lot of water in that 
formation that you have to get out some time later pn? 
A. Also water goes in to the formation of high porosity, 
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which would allow mud to be built upon the side 
Dp. 9 of the wall, thus making it hard, or impossible 
to withdraw drilling tools from the well. 

Q. Now, the idea is to keep as little wrnter from going 
into that producing formation as possible, isn’t that right? 
A. That is right. 

Q. You have a way of measuring that, don’t you, above 
the ground, what the water loss will be? A. Yes, we have 
a Baroid filter press. 

Q. It is a tester that tells you in cubic centimeters in a 
certain length of time, isn’t it? A. That is right. 

Q. And say 5 c. c. or 5 cubic centimeters means a water 
loss of 5 c. c., isn’t that right? A. Yes. 

Q. And 20 means 20, and it is desirable to keep that 
water loss down? A. It is. 

Q. Now, how about use of clays in that respect? A. 
Ordinary clays would not reduce it very much. 

Q. How is Bentonite? A. Bentonite reduces it much 
farther. 

Q. Supposing you strike a salt w r ater, what happens 
then? A. The Bentonite does not give you a low water 
loss. 

Dp. 10 Q. Now then, you have sold Zeogel, what is that? 
A. Fuller’s earth. 

Q. That is recommended for salt water? A. For build¬ 
ing viscosity in salt water. 

Q. How about the water loss? A. The water loss is 
very high. 

Q. Now, this case involves the use of starch in drilling 
mud and more particularly at a high p. H. of about 12. 
Now, do you know what Imperex is? A. It is a starch, a 
hydrolized or gelatinized starch. 

Q. It is not a raw starch like corn starch, is it? A. No. 

Q. The Baroid Sales sells that? A. Yes. 

Q. Do you remember what year it was first sold? A. 
Came out in 1941. 

Q. Did you sell any of it? A. Yes, I did. 
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Q. Did you service any of it? A. I did. 

Q. How was the starch, for instance in a tester, as far 
as water loss is concerned, a tester above the 
Dp. 11 ground, does it give a low water loss? A. "Sfou 
mean the starch by itself? 

Q. I mean a gelatinized starch when you first start it. 
A. Yes. 

Q. What happens to it when you have starch in a well? 
A. It ferments or otherwise deteriorates. 

Q. WTiat happens to the water loss? A. Which increases 
the water loss and increases the viscosity of the drilling 
fluid. 

Q. Did you try anything to stop that sort of fermenta¬ 
tion? A. Yes, tried creosote. 

Q. What did that do? A. That didn’t arrest the fer¬ 
mentation. 

Q. It didn’t kill the “bugs” in there? A. That is rigiit: 

Q. Now, we are talking now about your high p. H. of i2, 
using a gelatinized starch or starchy colloid at a p. H. of 
about 12 in drilling a well to get you a low water loss. 
Do you remember when you started doing that? A. It 
was in 1941. 

Q. Now then, what did you use to get that p. H. in tie 
first place? A. Used lime. 

Dp. 12 Q. What kind of lime? A. Just hydrated lime. 

Q. How did it work? A. Worked very well; 
arrested the fermentation of the starch and allowed the 
well to be completed without trouble. 

Q. About what p. H. did you carry? A. Maintained the 
p. H. at 12. 

Q. And it worked at that? A. Worked at 12. 

Q. What did it do to the water loss? A. Reduced tpe 
water loss and kept it there, maintained the water loss. 

Q. At a lower point? A. Yes. 

Q. Lower point than Aquagel? A. Yes. 

Q. But it stopped the fermentation, didn’t it? A. That 
is right. 


Q. Was anything used outside of lime after that? A. 
Yes, we used Aquagel after that to increase the viscosity. 

Q. Did you use anything instead of lime to give a high 
p. H.? A. No. 

Dp. 13 Q. I mean, after that ? A. After that we used 
caustic soda. 

Q. Now, do you use lime now? A. Some lime is used, 
but caustic soda is also used. 

Q. But lime is used with Impermex, isn’t it? A. Yes. 

Q. And caustic soda is used with Impermex to give you 
a p. H. of 12? A. Yes. 

Q. And where lime is used it is called lime Impermex 
system, isn’t it? A. Yes. 

Q. It works, doesn’t it? A. It works very well. 

Q. Do you use starch only in drilling a well? A. No. 

Q. What do you use? A. We use some clay that is made 
in the hole and use Bentonite or Aquagel. 

Q. When you use Bentonite or Aquagel about what 
proportion do you use? A. About 3%. 

Q. Suppose you run it up to 10, 20 or 30, what 
Dp. 14 would happen then ? A. The fluid would be so 
thick we would be unable to pump it or use it. 

Q. What is about the highest you ever used Bentonite 
in a well, the highest percentage ? A. Oh, six or seven per 
cent. 

Q. But nothing like 10, 20 or 30? A. No. 

Q. Now, you make up your drilling fluid now with either 
lime or caustic soda, bring it to a p. H. of about 12, you 
add a starch until you get vour water loss down to where 
you want it, and you start drilling, and you just go to 
sleep then? A. No, it must always be maintained at a 
p. H. of 12 or above. 

Q. What happens if you don’t maintain it ? A. It would 
ferment or decompose. 

Q. So, just making it up and forgetting it wouldn’t do ? 
A. It would not be sufficient. 

Q. You also have to add starch? A. Yes, you do. 
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Q. To maintain the water loss? A. To maintain the 
water loss. 

Q. In the drilling of a well yon start yonr drilling and 
keep on adding clay solids to it and maybe water 
Dp. 15 will run into it? A. Yes. 

Q. And sometimes yon have to use a viscosity re¬ 
ducing agent even with starch? A. Yes. 

Q. What do you use? A. Quebracho. 

Q. How about Stabilite, one of these phosphates? A. 
They will work, can be used somewhat. 

Q. Now, what water loss in c. c., cubic centimeters, do 
you try to get down to with starch? A. Try to get down 
to 5 or below. 

Q. Can you do that with Bentonite? A. No. 

Q. What is the highest you have seen Bentonite get it 
down to? A. With good water and no other device 10 
would probably be a low, otherwise 15. 

Q. How about if you encountered salt water? A. Your 
water loss would be very high. 

Q. Now, with Zeogel what could you get the wate^ loss 
down to? A. 50 to 55. 

Q. In what fields have you seen this Impermex, tt(at is, 
the starch, at a high p. H. system used, whether 
Dp. 16 using caustic soda or lime ? A. In Illinois, Kansas, 
Oklahoma, Colorado, Michigan. 

Q. Is it still being used? A. It is being used extensively, 
especially the Gulf Coast, some parts of Oklahoma, and 
West Texas today. 

Q. It hasn’t gone out of the window at all? A. Oh, no. 

Q. Do you know whether lots of Impermex is i)eing 
sold? A. A great deal of it is being sold. 

Q. Now, do you know what Quebracho is? A. Yes. 

Q. It is a tannic acid, isn’t it? A. It is. 

Q. And what is it used for? A. It is used to reduce 
viscosity in different fluids. 

Q. Has it been used for that purpose since you have 
had connection with it? A. It has for years. 
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Q. Supposing you use caustic and Quebracho? A. It is 
a thinning agent. 

Q. Not a thickening agent, is it? A. No. 

Q. Is gelatinized starch used for that purpose as 
Dp. 17 a thinning agent? A. No, gelatinized starch is 
not used for a thinning agent. 

Q. In the wells where you get low water loss what does 
it do, increase or decrease the viscosity? A. Increased the 
viscosity. 

Q. You said starch is used to reduce water loss? A. 
That is right. 

Q. That is its primary purpose? A. Primary purpose. 

Q. It is not used to prevent shale from heaving, is it? 
A. No. 

Q. If you had no fermentation of starch in a well would 
you have to use either caustic or lime with a high p. H.? 
A. No, sir. 

Q. Do you know what Quebracho does when you put it 
in water, dissolve? A. Dissolves, yes, sir. 

Q. Forms a solution, doesn’t it? A. That is right. 

Q. What does gelatinized starch do when you put it in 
water? A. Increases the viscosity. 

Q. I mean, what is it, it don’t look like water, does it? 
A. No, it looks like gravy or paste. 


Dp. 19 DELMAR H. LARSEN, 

of lawful age, being produced, sworn and examined in be¬ 
half of plaintiff, deposes and says: 

Direct Examination, 

By Mr. Bruninga: 

Q. State your name and where do you live and by whom 
are you now employed. A. My name is Delmar H. Larsen. 
I live in Los Angeles, California, and I am employed by the 
Baroid Sales Division of the National Lead Company. 

Q. Give your education. A. I have two degrees in chem- 





— 91 — 


istry from the California Institute of Technology, and I am 
a registered petroleum engineer in the State of California. 

Q. What are those degrees? A. Bachelor’s degree in 
science and a Master’s degree in science. 

Q. What year did you get your Master’s degree? A. The 
Master’s degree was in 1936. 

Q. What did you do after that? A. Almost immedi- 
Dp. 20 ately thereafter I entered the employ of the 
Baroid Sales Division of the National Lead Com¬ 
pany as a research chemist in the sale of drilling muds. 

Q. At Los Angeles? A. Yes, Los Angeles. 

Q. Have you been in charge of research in the labora¬ 
tory there? A. Yes, I have for more than ten years. 

Q. What has been the business of Baroid Sales Division? 
A. Almost entirely selling materials to people who drill oil 
wells and servicing wells while being drilled. 

Q. Any particular part of the drilling operation? A. 
Mostly concerned with the drilling mud used in rotary 
drilling. 

Q. Now, those include Baroid, Aquagel, Zeogel, Stabilite, 
is that right? A. That is right. 

Q. Will you take them in order and say what thejr are 
used for? A. Baroid is a finely divided barium sulphate 
used to make drilling mud heavier so that the well will not 
blow out. Aquagel is Bentonite used to impart desirable 
gel characteristics for drilling mud and to produce a very 
thin filter cake on the walls of the hole. Zeogel is 
Dp. 21 a special type of Fuller’s earth clay which has the 
ability of developing a structural gel in salt water 
muds and is used for that purpose in salt water areas. 
Stabilite is a mud thinner, consisting largely of polyphos¬ 
phates of various kinds, is used to produce gel strength 
and viscosity. 

Q. What does that do, increase or decrease viscosity? 
A. Zeogel increases the viscosity. 

Q. And Stabilite decreases viscosity? A. That is right. 

Q. I believe you also sell Tannex. What is that? A. 
Tannex is a Quebracho extract compound which is used as 
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a mud thinner. Carbonox is another organic mud thinner, 
rich in humic acids, and is used for much the same purpose 
as Tannex. 

Q. You also sell Quebracho, don’t you? A. We used to 
sell it by itself, but now we sell it mostly incorporated in 
Tannex, which is about 75% Quebracho. 

Q. Now, the Stabilite, Tannex, Carbonox and Quebracho 
are all mud thinners, are they not? A. That is right. 

Q. As distinguished from Aquagel? A. That is 
right. 

Dp. 22 Q. And as distinguished from clay, which is also 
a viscosity increasing agent? A. That is correct. 

Q. Now, does Baroid Sales Division sell to drillers di¬ 
rect, or how does it market its products? A. We sell ex¬ 
clusively through distributors, but on a consignment basis, 
so while we are in contact with the drillers we do not sell 
directly to them. 

Q. Now, you talked about a service, having Baroid 
service, what is that service and what is its purpose? A. 
We have about between eighty and one hundred trained 
drilling mud service engineers, who are for the most part 
either graduate petroleum engineers or chemists or chem¬ 
ical engineers, who are stationed in the various active oil 
fields where we sell our products. Each one has a labora¬ 
tory built into his automobile and is prepared to carry out 
tests at the well on the drilling mud in order to see what 
shape the mud is in and what remedial measures must be 
taken to improve it. 

Q. Now, you talked about drilling mud, that is a term 
applied to something, isn’t it, it isn’t just mud that you 
pick up out of the street? A. No, drilling mud is 
Dp. 23 a generic term for all of the different types of 
fluids which are used in the rotary drilling proc¬ 
ess. One of these fluids, that is, one of these slurries, 
called drilling mud is always used in that process and fills 
the hole completely and is used for cooling the bit and 
removing the cuttings continuously during drilling. 

Q. Now, you said these service engineers take a sort of 
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laboratory with them, what kind of laboratory is it|? A. 
They are equipped to determine the density of the drilling 
mud, that is, the weight, as it is usually called, thej vis¬ 
cosity of the mud, the gel strength of the mud, whibh is 
the measure of plasticity of the mud, of the thixotropy of 
the mud, and moreover, they are equipped to make chem¬ 
ical tests such as salt content, acidity, by p.H. deterijiina- 
tion and the like. They are also equipped to make iheas- 
urements of the filtration ability of the mud, the so-called 
wall building tests by which it can be determined whether 
the mud gives a thin cake and a low water loss or the 
opposite. 

Q. Now, do those engineers make reports? A. Yes, jfcheir 
instructions are to make a report on each well visited, in 
the course of which they make a record of the characteris¬ 
tics of the mud as they have found it, and generally also 
as they left it after treatment. 

Dp. 24 Q. Have those reports come to you? A. Yes; a 
carbon copy of each report goes, among other 
places, to the division office of the service engineer and 
also one to the home office, which is Los Angeles, so that 
all of these reports have always been available to me. 

Q. Has all that been true for the last ten years? A. Yes, 
that is right. 

Q. And has Baroid Sales Division done research 'i'ork 
on drilling muds and materials? A. Yes, Baroid Sales Di¬ 
vision has continued extensive research in drilling rpuds 
almost from the very beginning of its existence more £han 
twenty years ago and its predecessor companies. 

Q. Does it have laboratories? A. It has laboratories in 
Los Angeles, Houston, and Tulsa. 

Q. What is the purpose of the research there? A. The 
research is carried on in order to develop new and also 
better materials for use in drilling muds, new processes 
of treating drilling muds and new ways and better Ways 
of meeting field problems for areas in the handling of 
drilling muds. 
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Q. Do you know whether Baroid Service Sales Division 
of National Lead Company offers licenses to the 
Dp. 25 drillers on these various products on which it has 
patents? A. Yes, they do. 

Q. Do those licenses require that any material be pur¬ 
chased from Baroid Sales Division? A. No. 

Q. They are on a royalty basis, are they not? A. That 
is right. 

Q. Is the royalty reasonable? A. It is generally consid¬ 
ered to be so, yes. 

Q. Do those licenses enable the driller to buy his mate¬ 
rial from other people and still pay the royalty? A. That 
is right. 

Q. Now, as far as measurements of viscosity, gel strength 
and water loss is concerned, just how is that accomplished, 
by what kind of instruments? A. Viscosity is a measure 
of the ability of mud to flow through a tube, or in general, 
to be sheared, so that two somew T hat different apparatuses 
have come into use in the drilling field for viscosity meas¬ 
urements. The first is a funnel, of rather simple type and 
metallic construction, in which the time of outflow of one 
quart of mud through a rather small tabulation is taken 
as a measure of the viscosity of the mud. 

In another type of viscosimeter, the Stormer vis- 
Dp. 26 cosimeter, a sample of the mud is placed between 
two cylinders, one of which is rotated with re¬ 
spect to the other. The greater the resistance of the mud 
to such shearing action the greater will the torque be 
which is necessary to drive the rotating cylinder at a 
standard speed, which is generally taken as 600 r. p. m. 
where drilling muds are concerned. 

Gel strengths are generally measured also with the 
Stormer viscosimeter. In this case the initial torque 
necessary to produce relative motion between the two 
cylinders is determined starting from a quiescent state. 

Water loss is an important measurement, because oil 
is generally found in sedimentary strata and in the course 
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of drilling a well through such strata with a mud iii the 
hole of high enough density to exclude fluids which vfauld 
otherwise force their way from the formations intp the 
hole the mud will tend to filter out on porous formations 
which have been drilled through, the solids of the mud 
remaining behind as a filter cake and only the fluid por¬ 
tion of the mud, that is, the actual liquid of the ^nud, 
which is generally water, forcing its way into the pojrous 
formation. This leads on the one hand to a re^tric- 
Dp. 27 tion of the effective working diameter of the hole 
by reason of the built-up filter cake, and on the 
other hand damage to the formation by reason of the loss 
of water thereto. A simple test has been devised to de¬ 
termine the ability of a mud to resist filtration, and of 
course, the better the mud resists filtration the more de¬ 
sirable is its value in this behavior. The test consists of 
filtering a portion of the mud against a piece of niter 
paper at a pressure of one hundred pounds per sqhare 
inch at a standard diameter of three inches of filter pajper. 
The amount of fluid lost by the mud in a thirty minute 
test is taken as the so-called “water loss” of the ihud 
and is probably the most important single measurement 
made on the mud aside from its weight. 

pH is a chemical term which is in general use in chem¬ 
istry and is a measure of the true acidity or alkalinity 
of liquids. The pH scale ranges from approximately 
0 to approximately 14, neutrality being in the middle, that 
is, about 7. For example, distilled water when perfectly 
neutral has a pH of 7; a very strong acid may have a tpH 
of between 0 and 1, and a very strong base (alkali), a pH 
in the range of 13 to 14. 

Weight or density of the mud is determined by finding 
out the weight of a fixed volume of mud. This is gen¬ 
erally done by a so-called mud balance, whicl^ is 
Dp. 28 essentially a container of fixed volume which! is 
made part of a yard arm. 

Q. Now, in what units are viscosity, gel strength and 
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density given? A. Viscosity is either given in Marsh fun¬ 
nel seconds when taken with the funnel, or in Stormer 
centipoises. Gel strengths are generally given in Stormer 
grams; when one figure alone is given it is generally the 
number of grams weight applied to give initial movement 
after the mud is agitated. When two figures are given the 
first is the same as has been described and the second is 
the grams necessary to initiate motion after the mud has 
remained quiescent for ten minutes. 

Density is given in either pounds per gallon or pounds 
per cubic foot. 

pH is given in pH units. 

Water loss is given in cubic centimeters, generally ab¬ 
breviated “c. c.” 

Q. Now, why is it necessary to use a heavy enough 
drilling mud which will stop flow of water into the forma¬ 
tion to be penetrated? A. It is characteristic of the sub¬ 
terranean porous strata that they often contain 
Dp. 29 fluids, in fact they generally do, the fluids being 
salt water, gas or oil, or mixtures thereof, and 
these fluids are often under very high pressures. In drill¬ 
ing a well it is necessary to keep these fluids confined to 
their respective formations, as otherwise they blow out 
or a geyser will result and the well drilling would be in¬ 
terrupted, sometimes permanently, and the well would be 
lost. 

Q. Now, when you take these measurements of viscosity 
and gel strength, etc., are you content to take measure¬ 
ments at room temperature? A. No, naturally measure¬ 
ments at room temperatures are the most convenient to 
make and therefore they are the most often made, but in 
many cases it is not only desirable but necessary to make 
measurements at temperatures approximating those en¬ 
countered by the condition in the well. 

Q. How high do those temperatures go? A. They go as 
high as 250, 325 degrees Fahrenheit at the bottom of deep 
wells. 
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Q. That is way above the boiling point of water? A. 
That is correct. 

Q. Now, on the matter of taking of these measurements, 
are you content with just taking one measurement, 
Dp. 30 or do you let the mud age ? A. In drilling a Well 
the mud is continuously changing because of the 
drastic mechanical and thermal working over which it 
gets in the course of drilling. A single measurement on a 
mud is, therefore, of only limited value. A much better 
idea of mud performance is obtained when a single ijiud 
sample is tested not only when first available but ^lso 
after a prolonged period of heating or agitation or both. 

Q. Now, as far as viscosity and gel strength is concerned 
this mud is pumped into the well, isn’t it? A. That is right. 

Q. And comes up on the outside of the drill pipe? A. 
That is right. 

Q. Now, what are the limits of viscosity from a prac¬ 
tical standpoint, and also gel strength? A. In view of the 
fact that the mud must be pumped through anywhere from 
two to twenty thousand feet of small bore drill pipe, 
anywhere from two to three and one-half inches in diam¬ 
eter, for example, there is a practical upper limit to fche 
viscosity and gel strengths which mud can have and yet 
be pumpable; depending upon the gel strengths associated 
with the mud, the upper limit of viscosity is somewhere 
between 50 and 100 centipoises. 

Dp. 31 Q. Stormer ? A. Stormer. 

Q. And what is the lower limit? A. The loWer 
limitation of the viscosity is set by the necessity of the 
mud to lift cuttings to the top from the bottom of the well. 
Something like 10 to 15 centipoises is generally taken as 
a practical lower limit. 

Q. What is the importance of the gel strength in a drill¬ 
ing mud? A. Gel strength enables the mud to lift cuttings 
from the hole, even though the upward rate of flow of the 
mud is rather slight, and it also enables the mud to hj>ld 
weighted material in suspension. 




Q. You mean this Baroid? A. Such as Baroid. The 
ability of the mud to increase its gel strength upon stand¬ 
ing is of importance because that enables cuttings which 
are on their way up to be held in suspension should the 
drilling operation be suspended for any reason or be in¬ 
terrupted for any reason. On the other hand if gel 
strengths are too high the cuttings will not be released 
in the mud ditch on the surface and the mud will gradu¬ 
ally load up with sand and cuttings and soon become un¬ 
workable. Very high gel strengths are also bad be¬ 
cause they directly increase the pump pressures 
Dp. 32 necessary, and in fact if they are beyond certain 
upper limits it may be impossible to pump the 
mud at all. 

Q. Now, you talked about interruption; how often dur¬ 
ing the course of drilling, say a thousand feet, is the drill¬ 
ing interrupted? A. With good luck in drilling, inter¬ 
ruptions will only be necessary for the purpose of chang¬ 
ing bits, except for the short interruptions of a couple 
of minutes or so required by the addition of successive 
lengths of drill pipe. The interruptions for bit changes 
require pulling out all of the drill pipe from the hole in 
order to get at the bit, and these interruptions become 
longer the deeper the hole and more frequent the harder the 
formation being drilled. Something between five and fifteen 
hours would be a good average for a bit change. 

Q. Now, this weighting material, being ground barium 
sulphate or barites, how fine is that? A. It is ground so 
that 95% or more of its particles are finer than 325 mesh, 
which is the openings of a screen woven from wire mesh 
with 325 wires per lineal inch. 

Q. It is, then, very fine? A. It is very fine indeed. 

Q. That is very heavy, about over four times the 
Dp. 33 weight of water? A. The density of Baroid or 
barium sulphate is about 4.2 or 4.3 times the 
weight of water. 

Q. Now, is it desirable to have that settle out as it comes 
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out of the hole with the cuttings? A. No, it is extremely 
undesirable, and one reason it is ground so fine is to make 
it become part of the mud fluid itself so that it will never 
settle out. 

Q. Now, in order to increase the viscosity what do you 
add? A. Viscosity is generally increased by adding, as 
circumstances dictate, clay, Bentonite, Fuller’s earthj such 
as Zeogel, starch and other similar thickening agents. 

Q. When you talk about starch what do you mean, raw 
starch? A. Starch in its emulsoid colloid form, thjat is, 
starch which has been pasted or gelatinized, as by coiking. 

Q. Now, what do you do when that drilling mud. gets 
too thick, what do you add then? A. Then it is necessary 
either to add water, which is not always desirable because 
that lowers the weight of the mud and also increases the 
water loss, or else one of several specific degelling ajgents 
which have been found to be valuable in drilling bauds, 
such as polyphosphates or tan stuffs such as Quebracho 
extract. 

Q. Now, when you use Aquagel or Bentonite, Wyoming 
Bentonite, what are the limits of the water loss 
Dp. 34 there in practical operation ? A. One of the rea¬ 
sons for adding Bentonite, such as Wyoming Ben¬ 
tonite, or Aquagel, is to lower the water loss; generally 
speaking about 8 or 10 c. c. is the practical lower limit 
which can be achieved by the use of Bentonite. 

Q. Suppose you hit a salt water, what then? A. Then 
the water loss of the drilling mud will go to very high 
values, for example between 50 and 150 c. c., in spite of 
the fact that the mud may have Bentonite in it. 

Q. Now, does it take much salt to do that, lowey the 
water loss? A. The water-loss-increasing effect of salt sets 
in at about one to two percent by weight of salt ib the 
fluid phase of the mud and becomes very great for quan¬ 
tities in excess of five percent by weight of the fluid base 
for the ordinary clay water or Bentonite water mud. 

Q. How about Zeogel, which is Fuller’s earth? A. 
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Zeogel is a special type of Fuller’s earth which is a sort 
of micro asbestos and has the ability to impart a gel-like 
structure to muds regardless of salt content. The same 
asbestos-like structure, however, results in a complete 
lack of water loss reducing properties for this material. 

Q. Does it then have a high water loss, or low 
Dp. 35 water loss, Zeogel? A. Zeogel water mud has a 
very high water loss. 

Q. Do you know what an emulsoid colloid is? A. Yes, 
of course. That is a general term used by colloid chemists 
and many things in colloid chemistry are obscure gen¬ 
erally. 

Q. Well, can you give me generally •what it means in a 
practical operation? A. Yes, in a practical way and the 
commonly accepted use of the term, an emulsoid colloid is 
a water-avid, water swelling substance such as pasted 
starch, water dispersible gums such as gum tragacanth, 
and highly colloidal clays such as Wyoming Bentonite; 
also many proteins, such as gelatine, are good examples 
of emulsoid colloids. 

Q. Is raw starch itself an emulsoid colloid? A. No. 

Q. If you put it in water does it swell, at ordinary 
temperature? A. No, it does not swell. Its very property 
of not swelling is used in extracting starch in most of the 
processes for obtaining starch from cereals and roots. 

Q. Are you familiar with the Harth patent 1,991,637* 
issued on February 19, 1935? A. Yes. 

Dp. 36 Q. As the patent shows, it was assigned to National 
Pigments & Chemical Company, what relation does 
that have to National Lead Company? A. At the time of 
the assignment I believe that the National Pigments & 
Chemical Company was a wholly owned subsidiary of the 
National Lead Company. It has since become amalgamated 
into the National Lead Company completely. 

Q. How early did you become familiar with that 
patent? A. I became familiar with this Harth patent 
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shortly after the commencement of my employment with 
the National Lead Company, Baroid Sales Division, which 
was in July of 1936. 

Q. Now, it is entitled “Application of Mud Laden fluids 
to Oil or Gas Wells.” It mentions, among others] Ben¬ 
tonite, and then it states, page 2, right: “Other suitable 
concentrated colloidal suspending agents and mor^ par¬ 
ticularly emulsoid colloids may, however, be employed to 
attain some or all of the objects and advantageous features 
of this invention. Examples of these are starch * * 
Were you familiar with that statement in 1936? aL Yes, 
I was. 

Q. What kind of starch is meant there when it mentions 
it is an emulsoid colloid? A. Clearly it musf be a 
Dp. 37 starch which is in an emulsoid form, that] is, a 
starch which has been caused to gel in wate 

Q. Gelatinized starch? A. Yes. 

Q. It is not a raw starch? A. No, raw starch could not 
behave as an emulsoid colloid. 

Q. The patent furthermore contains the statement, page 
1, right: “The concentrated colloidal suspending agent 
may be a suitable one adapted for the particular suspend- 
able base or disperse phase and the dispersion medium.” 
Now, the dispersion medium in a water base drilling mud 
was what? A. Water. 

Q. Now, at the time in 1929 when the application was 
filed and in 1935 when it issued what was the water phase 
that was encountered, only fresh water? A. No, it depended 
entirely upon what particular field, and indeed whaij par¬ 
ticular horizon of the field was being drilled. At bdth of 
the times which you state very large portions of the 
United States where oil was being drilled for were such as 
to cause the condition to become briny, that is, loaded with 
salt. 

Dp. 38 Q. In other words, the dispersion medium could 
be salt water ? A. That is right. 

Q. And you saw that statement too in 1936, didn’t you? 
A. That is right. 
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Q. Now, can you tell me when, about when, that Baroid 
Sales Company started with its investigation for the use 
of starch and particularly starch colloid or gelatinized 
starch? A. We began active work about a period 1939 to 
1940. 

Q. Was that research just a little bit, or did it extend for 
some period of time? A. Oh, it extended for some time. In 
fact, that has been an active research project with us ever 
since and w*e are still continuing our research and develop¬ 
ment w r ork in that phase of drilling mud. 

Q. Did Baroid Sales develop a particular kind of starch 
for that purpose? A. Yes, w T e developed a particular type 
of dry pregelatinized starch which is sold as “Impermex.” 

Q. Were you the person put on that job? A. Yes, I was. 

Q. I call your attention to the Larsen patent 2,417,307* 
patented March 11, 1947, original application filed Feb¬ 
ruary 24, 1941. Are you the Mr. Larsen of that 
Dp. 39 patent? A. Yes, I am. 

Q. Was that particular thing put out as “Imper- 
mex,” that starch? A. Yes, it has been and is now. 

Q. Well, what happens if you put gelatinized starch into 
a drilling mud and keep on drilling? A. It behaves as an 
emulsoid colloid, in that it generally thickens the mud and 
generally lowers the wrnter loss. 

Q. But what happened in 1940, 1941, vrhen you con¬ 
tinued drilling, would it stay that way, or would something 
happen? A. Well, depending a little upon the type of mud, 
in some cases fermentation w T as encountered. 

Q. Was that just in a few cases that fermentation was 
encountered? A. Well, it was generally encountered when¬ 
ever the mud w r as not completely saturated with salt. 

Q. Well, I am talking about fresh wrnter first; what 
happened then? A. It was our experience that the starch 
ahvays fermented in fresh water muds. 

Q. By that you mean gelatinized starch? A. That is 
right. 

Q. Now% what was the result when it began to ferment? 
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A. The end result was that the mud was in poorer 
Dp. 40 shape than it was before the starch had faeen 
added initially because the breakdown products 
of starch fermentation are acids which flocculated or 
curdled the mud and rendered it generally unfit for use, 
particularly when large amounts of starch had been at^ded 
and had subsequently fermented. 

Q. What happened to the w-ater loss ? A. The water loss 
went to rather high values, generally higher than the water 
loss before treatment had begun, because of the ^cids 
produced. 

Q. What happened when gas got into the hole at the 
bottom of the hole? A. You mean, with a starch mud 
which had fermented? 

Q. Yes. A. Generally, because of the flocculation caused 
by the acid mud, the gas would stay in the mud and make 
it fluffy, causing it to lose density. However, such muds 
were generally discarded. 

Q. Well, the act of fermentation itself, did that set off 
any gas? A. Yes, that would set off substantial quantities 
of gas which appeared to be carbon dioxide. 

Q. Are you familiar with the Sikes and Beesley applica¬ 
tion in suit No. 489,890?* A. Yes, I am. 

Dp. 41 Q. That was filed on June 7, 1943, about tljiree 
years after you started to work in it, three or four 
years after you started to work on it. Do you know what 
that application is about? A. Yes, I do. 

Q. You helped to revise it, or helped me to write it, 
didn’t you? A. Yes, I had a hand in its draft. 

Q. What is generally the purpose of the process of t|hat 
application? A. The purpose is to produce a stable stajrch 
treated mud, of desirable drilling mud characteristics, 
which is moreover stable and completely free from fermen¬ 
tation problems. 

Q. How is that accomplished? A. That is accomplished 
by raising the alkalinity of the mud to a pH of around 12 
and keeping it there. 


* Plaintiff’s Exhibit 1. 



— 104 — 


Q. Is it simply necessary to start your drilling fluid in 
a pit or whatever you make it up in and bring it to a pH 
of 12 and then add to your gelatinized starch and then let 
her go, or what happens if you continue drilling? A. Well, 
starting out, mud which has been brought up to specifica¬ 
tions, that is, which has the desired amount of .starch and 
the desired pH of around 12, such a mud would not long 
remain in that condition if drilled with, but it 
Dp. 42 would be necessary to make additions of the 
alkalinizing agent from time to time, generally 
every day or every other day, and also generally make up 
additions of the gelatinized starch. 

Q. Now, when you continue the drilling what happens to 
the cuttings, are they all carried up and settled in the 
ditch, or screened out? A. Depending on their nature, the 
cuttings which arrive at the top are large enough to be 
either screened out or settled out or removed from the mud 
system with of course a certain amount of mud adherent 
to the cuttings, which causes some loss in the mud, and 
others of the cuttings may become incorporated in the mud, 
particularly if they break down to a fine size before they 
reach the top of the hole. 

Q. How about water encountered during the course of 
drilling, does that get into the mud, not in large volume, 
but let’s say in little springs? A. Certainly the amount of 
water which is in formations being drilled up gets into the 
mud, and in some parts of the country small seepages 
under very high pressures of water, particularly salt water, 
are encountered, as in south Louisiana, although generally 
speaking the weight of the mud is maintained high 
Dp. 42 enough to shut off any large inflow of water. 

Q. Well, as a result during the course of ordinary 
drilling does that drilling mud stay the same at a pH of 12 
after you have once brought it to a pH of 12? A. No, even 
a simple mixture of starch and caustic, particularly if main¬ 
tained at an elevated temperature, will undergo a slow 
change, resulting in a lowering of pH. 

Q. What methods are used in this application to bring 
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the drilling mud to a pH of about 12? A. In the Sikes- 
Beesley application ? 

Q. Yes. A. Such strong caustics as caustic soda, caustic 
potash, and lime, that is, hydrated lime or quick lime. 

Q. Is hydrated lime feasible for that purpose, or is it 
being used? A. Yes, it is. 

Q. Just a little bit, or to a large extent? A. It is quite 
extensively used. In the majority of cases where the 
Sikes-Beesley process is used at all lime is added to the 
mud system. 

Q. Can you tell me whether this process of maintaining 
a drilling mud at a high pH of about 12 and using 
gelatinized starch or starchy colloid has gone into use 
extensively or just a slight use? A. It has gone 
Dp. 44 into quite extensive use. I do not have the exact 
statistics at my finger tips, but I would estimate 
that at the present time upwards of 200 tons per month of 
starch in its gelatinized form are used in accordance with 
the Sikes-Beesley process. The actual figure for the whole 
United States is undoubtedly somewhat larger than that, 
or considerably larger than this, but I am certain of my 
own personal knowledge of the 200 ton figure. 

Q. You talked about maintaining a salt concentration of 
the drilling fluid. Does that inhibit fermentation where 
gelatinized starch is used? A. If mud is maintained 
saturated with salt, then it has been our experience that 
starch will not ferment in such a mud, although it has 
been found necessary to maintain the saturation substan¬ 
tially complete. 

Q. What is the saturation percentage of salt? A. 26% 
of sodium chloride by weight of fluid phase. 

Q. You mean the ordinary salt? A. That is right. 

Q. Ordinary table salt? A. That is right. The ordinary 
salt which is encountered in drilling is sodium chloride. 

Q. Then, if you don’t encounter salt you have to 
Dp. 45 add it, don’t you? A. That is right. Even in such 
areas as West Texas where hundreds or even 
thousands of feet of salt formations are penetrated and! the 
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mud becomes saturated with salt it is not uncommon for 
operators to bring along salt in bags and add it to the 
mud to make sure the mud is saturated with salt. 

Q. Is that expensive? A. Yes, it is not inexpensive. 

Q. What effect does that have on the steel drilling pipe 
and the casing? A. Salt solutions are generally rather 
corrosive. 

Q. Now, can you use raw starch in a drilling fluid? A. 
Not to any good purpose. You can add it to a mud, of 
course, but nothing will happen. 

Q. Now, I have two citations here, one of them cited by 
the Patent Office, it is Stem Bureau of Mines bulletin,* 
February, 1941, page 77, which states: “Starch is inferior 
to bentonite in those muds in which bentonite is effective, 
namely, fresh-water mud. Neither starch nor bentonite is 
effective to prevent filtration in a salt-water mud.” He is 
talking about starch ? A. Evidently. 

Dp. 46 Q. Do you agree with that? A. Well, that is a 
true statement, if by “starch” is meant ordinary 
commercial starch. 

Q. If he don’t mean gelatinized starch? A. That is 
correct. 

Q. Yes, but he says in the next sentence then: “It is only 
recently that starch has found application in drilling muds 
as a result of the development that hydrolyzed starch im¬ 
parts a good filter test to salt-water mud.” Now t , in that 
statement he certainly means gelatinized starch? A. Yes. 

Q. Well, look at the two statements, then. What is your 
idea, that in the first statement he refers to plain starch, 
or hydrolyzed, or gelatinized starch, when he says it is 
no good ? A. He must refer to raw, ungelatinized starch in 
the first case. 

Q. Now, furthermore, I have here a publication by Gray, 
Foster and Chapman of Humble Oil & Refining Company, 
Houston, Texas, in Technical Publication No. 1351 of Amer¬ 
ican Institute of Mining and Metallurgical Engineers,! 

* Defendant’s Exhibit D. 
t Plaintiff’s Exhibit 7. 
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delivered in New York February, 1941. Do you knj)w wbo 
those men are? A. Yes, I do. 

Dp. 47 Q. Do you know any of them personally? A. I 
know Gray very well and have met Chapipan and 

Foster. 

Q. Are they recognized as being pretty good in this 
field? A. Yes, they are. 

Q. At least good enough to be permitted to present the 
paper before the American Institute of Mining and Metal¬ 
lurgical Engineers, is that right? A. That is rigl^t, and 
the paper was sponsored by the Humble Oil & Refining 
Company. 

Q. Now, they state on page 4 of that paper, right col¬ 
umn: “To be effective the starch must be gelatinized or 
pasted. The addition of dry starch or a dispersion of 
starch in cold water, whether untreated or the so-called 
soluble-starch, is equivalent to the addition of |a like 
amount of inert material.” Have you taken cornstarch 
and shaken it up in cold water? A. Yes. 

Q. What happens to it? A. It settles down to the bot¬ 
tom again in a short period of time. 

Q. And that would happen in a drilling fluid, wouldn’t 
it? A. Well, it might have an opportunity to settle, but it 
would remain in the fluid as unswollen starch granules, 
with no particular effect on the preparation of the 
mud. 

Dp. 48 Q. Then they continue: * ‘ Gelatinization consists 
in the rupture of the amylopectin cell meirjbrane 
and swelling of the cell contents. This change in struc¬ 
ture is revealed in Fig. 6.” What does “Fig. 6” sl^ow at 
the right and left, on page 6? A. Figure 6 shows dn the 
left a photomicrograph of ordinary dry raw starch apd on 
the right what is evidently the same starch after gelatini- 
zation in water. 

Q. Then they continue: “Among the various agenti that 
accomplish the pasting of starch, the most potent is caus¬ 
tic soda. The relative amounts of starch and caustic soda 
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may be varied between rather wide limits, and the com¬ 
position selected is determined by consideration of the 
convenience of handling the pasted mixture. A practical 
suspension for addition to drilling mud contains 10 per 
cent by weight of starch and 1 per cent of caustic soda.” 
Referring to that last part over there, will that convert 
starch from the inert starch to the gelatinized starch, so 
far as your experience goes? A. Yes, that will. 
Dp. 49 Q. Now, I am going to call your attention to a 
real old patent, the Marsden patent, No. 376,445,* 
dated January 17, 1888. Page 1, left, beginning line 44, 
reads as follows: “The proportion of ingredients wTrich I 
have found suitable for this form of paste is as follows: 
about eighty-four parts of flour, &c., to eight parts of pul¬ 
verized caustic soda or caustic potash.” What is the ratio 
of that? A. The ratio is 10M: to 1. 

Q. Just about what Gray, Foster and Chapman say, is 
that right? A. That is correct. 

Q. Now, continue again where Gray, Foster and Chap¬ 
man talk about what they used in the field, they state, 
page 77: “Starch was intimately mixed with water by 
adding the starch through a inud-mixing hopper. Caustic 
soda was added, and the white, pasty mass was agitated 
with steam until a viscous, straw-colored suspension re¬ 
sulted. The final composition of the mixture was approxi¬ 
mately 89 per cent water, 10 per cent cornstarch and 1 per 
cent caustic soda. The mud in the pit was stirred vigor¬ 
ously with the guns while the starch suspension was 
added.” Now, that mixture, that relation is again 
Dp. 50 10 to 1, isn’t it? A. That is correct. 

Q. As given by Marsden, as given by Gray, Fos¬ 
ter and Chapman before, and also as given in the field 
tests which I have just quoted from? A. That is correct. 

Q. Now, they don’t say anything about pH there, do 
they, in that whole paper, of the mixture anyway? A. No, 
I do not find any mention of pH in this paper. 
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Q. Keep in mind, though, that they say that the ratio 
can be between wide limits. Have you any authorities, 
scientific authorities, that tell you what pH is requirjed to 
gelatinize starch where you use caustic soda? A. X can 
refer you to a couple of papers which state the amount, 
the minimum amount of caustic soda necessary in your 
aqueous solution in order to paste or gelatinize starkh. 

Q. By the way, can you read and translate both Ger¬ 
man and French? A. Reasonably well. 

Q. You have done some of it, haven’t you? A. Yes. 

Q. Can you refer to two of the authorities? A. Yes. 
The first which I will refer to is an article by Reychler, 
R-e-y-c-h-l-e-r, published on pages 309 to Zil of 
Dp. 51 Volume 29 of the Bulletin de la Societe Chiniique 
de Belgique, and entitled “Etudes sur la fickle.” 

Q. What does that mean? A. “Studies of starch”; in 
the Bulletin of the Chemical Society of Belgium. 

Q. Is that an authoritative bulletin? A. Well, it i^ the 
standard bulletin of the Belgium Chemical Society, which 
is, naturally, a well recognized organization. 

Q. Well, now, read what Reychler says about the pf^ re¬ 
quired to gelatinize the starch. Don’t read the French, 
but give the page and translate it freely. A. He statep on 
page 311, speaking of gelatinizing agents for starch: “The 
activating agents par excellence are the caustic alkalies. 
A solution of about 0.76% of KOH or 0.55% of NaOH, 
stirred very gently with small quantities of starch, per¬ 
mits the study of the formation of the paste in the polariz¬ 
ing microscope. * * * Thus I would consider as topi¬ 

cal the rapidity of action of a solution of about 0.135 mol 
of alkali per liter.” I might explain the last sentence 
by stating that in chemical language 0.135 ipols 
Dp. 52 of NaOH, that is caustic soda, is equivalent to 
0.55% of caustic soda by weight. 

The second article which I would refer to is an article 
by Wolfgang Ostwald and Gerhard Frankel in “Kofioid 
Zeitschrift”, Volume 43, pages 296 to 312, of the ^ear 
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1927. The title, translated, is “Kinetic Studies about 
Starch Gelatinization”, subtitle “On the cold pasting of 
starches . 9 ’ 

On pages 302 and 303 of this article it appears that a 
solution of caustic soda containing 0.150 mols per liter 
gives very slow swelling of the grains of the starch gran¬ 
ules, while a solution of caustic soda containing 0.160 mols 
per liter gives rapid pasting of starch. 0.150 mols per 
liter is approximately 0.60% caustic soda by weight, from 
which it will be seen that the results of Ostwald are in 
agreement with the results of Reychler. 

Q. Now, can you tell the Court who Ostwald is? A. 
Wolfgang Ostwald has been called the father of colloid 
chemistry. For many years he was the editor of what 
was the only journal of colloid chemistry in the world, 
“Kolloid Zeitschrift”, that is, “Colloid Magazine”. 

Q. In other words, both of those authorities agree that 
in order to gelatinize starch in cold water the alkali, par¬ 
ticularly sodium hydroxide, must be at least 0.55%? A. 

” Yes. 

Dp. 53 Q. And not anything like one-third of one per 
cent? A. No, one-third of one per cent caustic 
soda in water is insufficient to paste starch at ordinary 
temperatures. 

Q. Well, now, to carry this a little further, one of those 
authors refers to calcium hydroxide, hydrated lime, to 
paste starch, do they? A. The Ostwald article refers 
briefly to calcium hydroxide on page 299 as one of the 
chemicals included in the experimentation, but I have gone 
through the article very carefully and cannot find any re¬ 
porting of results with lime. 

Q. Have you been able to find any magazine or book at 
all that says that starch can be gelatinized with calcium 
hydroxide, or with lime? A. I have made a quite thorough 
search and I cannot find any statement one way or the 
other as to whether lime will paste starch. My inference 
is simply from the literature studies alone that it will not 
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paste starch in the cold, and this is no doubt the reason 
why authors are silent on it. 

Q. Have you verified that yourself experimentally?! A. 
I have verified that myself experimentally, using dorn- 
starch. 

Dp. 54 Q. Now, Mr. Larsen, referring to your personal 
investigation of this matter of the amount of 
caustic soda required to gelatinize starch and whether 
hydrated lime will gelatinize starch, you have given rpe a 
paper entitled “Raw Starch Treated With Caustic £jk)da 
NaOH and hydrated lime Ca(OH)2.” # Where were t|iose 
investigations performed? A. These were made in Los 
Angeles in the Baroid Sales laboratory there. 

Q. Under your supervision? A. Under my direct super¬ 
vision. 

Q. You were really there while they were being dqne? 
A. Yes. 

Q. Your office is right off of the laboratory? A. Yes^ I 
observed the actual experimentation. 

Q. Now, will you explain, there are two parts there, first 
1 to 5 relating to caustic soda and 6 to 9 relating to 
hydrated lime, just tell what you did. A. These experi¬ 
ments were made by taking 100 cubic centimeters of dis¬ 
tilled water and stirring three grams of cornstarch into 
the water. This resulted in a milky suspension, which 
settled out rather quickly. The viscosity of the suspension 
was the same as that of water, as appears from the ta^le, 
line 1. 

Dp. 55 Q. Nothing was added? A. That is right, nothing 
was added. This is merely the blank showing the 
starch and water. It was milky at first and settled Out 
after thirty minutes and the next day even the very finest 
starch granules had settled, leaving clear supernatant 
liquid. 

In experiments 2 to 5, inclusive, progressively larger 
amounts of caustic soda were added, and in each case ihe 


• Plaintiff’s Exhibit 4. 


112 


pH of the suspension was determined and the viscosity by 
means of a Stormer viscosimeter, and observations were 
made of the character of the suspension, particularly after 
settling. All of these tests started out with 3 grams of 
cornstarch in 100 cubic centimeters of distilled water, the 
caustic being stirred in later in accordance with the tabula¬ 
tion. 

Q. Now, that cornstarch was ungelatinized starch? A. 
That is right, it was ordinary cornstarch purchased in a 
grocery store. 

Q. I want you to explain this to the Court. We are 
using the metric system here and we are talking about 100 
c. c., what does 100 c. c. of water weigh? A. 100 grams. 

So that an addition of one gram to 100 c. c. of water is 
an addition of one percent by weight. 

Dp. 56 Q. Now, go ahead. A. It will be seen that additions 
of caustic soda of one-tenth per cent and five-tenths 
per cent by weight successively increased the pH to 12.0 
and 12.5 but there was no general pasting of the starch. 
It is evident that there may have been the least bit of 
incipient gelatinization, probably confined to the finest 
grains of starch in test 3 where 0.5 grams of caustic were 
added with a resultant pH of 12.5, but from the observa¬ 
tions of settling over night this percentage of starch which 
may have gelatinized was very low, probably less than one 
per cent, judging from the turbidity. On the other hand, 
the addition of one per cent caustic soda, that is 1.0 gram, 
resulted in complete pasting of the starch, as evidenced 
by the viscosity of 39 times that of the original suspension; 
the complete disappearance of the milky appearance with 
it changed to a fairly clear, translucent gel, and no settling 
whatsoever. The pH in this case was 12.6. 

The highest addition of caustic, that of experiment 5, 
of 2%, gave a pH of 12.7 and substantially the same results 
as in experiment 4, namely, complete pasting with the 
formation of a translucent gel. 

Q. Now then, your experiments, are they in agreement, 
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or disagreement with Reychler and Ostwald? 
Dp. 57 A. They appear to be in clear agreement witlji both 
Reychler and Ostwald, because I found a[ per¬ 
centage of caustic soda, just less than that proposed by 
Reychler and Ostwald to be the critical lower limit; I got 
no pasting, whereas at just above this I got conjiplete 
pasting. 

Q. Now, the difference in pH between 0.5 and 1.0 i$ only 
from 12.5 to 12.6. Now, by a scale what is that on, linear? 
A. Well, pH scale is a logarithmic or exponential scale. It 
is something like compound interest, a change of a jingle 
pH unit, as, for example, from 12.0 to 13.0, actually means 
a tenfold increase in alkalinity. 

Q. That is also true of page 50 of the Solvay blue book 
cited by the Examiner, isn’t that right? A. Yes, that is 
the case. 

Q. Now, you want to proceed next with the hydrated 
lime? A. Yes. We added the same amounts of hydrated 
lime in experiments 6 to 9 as we had previously added of 
caustic soda in experiments 2 to 5. In none of these cases 
where hydrated lime was used did we get any pasting what¬ 
soever or any substantial increase in viscosity. The com¬ 
plete settling out of the starch in experiments 6 to 9, in¬ 
clusive, with a clear supernatant liquid, indicates no bast¬ 
ing at all. These results are explainable readily 
Dp. 58 on the basis of the limited solubility of calcium 
hydroxide. The maximum solubility of calcium 
hydroxide at ordinary temperatures is about 0.16%, and 
this even decreases at rising temperature. This resul ts in 
the maximum pH obtainable with calcium hydroxide of 
about 12.4%, which, as will be seen from comparison with 
experiments 2 to 5, appears to be insufficient to bring about 
pasting or gelatinization of the starch. 

Q. But you do use lime to bring this pH of your drilling 
fluid up to 12? A. Oh, yes indeed. 

Q. So, if you take any kind of a fluid, whether drilling 
fluid or anything else, and add 2 grams or 2% of hydrated 
lime to give you a pH above 12, say 12.4, and you put some 
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ordinary starch into that will you get any gelatinization? 
A. No. 

Q. Now, I think you said Quebracho extract was a tannic 
acid, is that right? A. It is a crude tannic acid. 

Q. And if you react it with caustic soda what do you get? 
A. You get the sodium salts of the crude tannic acids in 
Quebracho extract which is generally known by the term 
“sodium tannate.” 

Dp. 59 Q. Now, whether you put either Quebracho or any 
of the other tannins or the sodium tannate into 
water what does it form? A. It forms a solution. 

Q. Can you look through it? A. You can look through 
it, particularly when diluted, although most of the tan¬ 
stuffs are highly colored, so you can look through it in the 
same sense you can look through ink. 

Q. But it is definitely a solution, is that right? A. Oh, 
yes, it is a solution. 

Q. Now, what is Quebracho or any of the tannins or one 
of the tannates, is it a viscosity increasing, or viscosity 
reducing agent ? A. The tannates or tanstuffs are viscosity 
reducing agents. 

Q. Is that true of tannic acid, too? A. Yes, tannic acid 
is the term for the more or less purified tannic acid obtain¬ 
able from ordinary tanstuffs. 

Q. Was Quebracho being used as a viscosity reducing 
agent when you came to Baroid in 1936? A. Yes, it was in 
wide use. 

Q. Is it still in wide use today? A. Yes, it is. 

Q. Now, are you familiar with the Lawton, Loomis 
Dp. 60 and Ambrose Patent No. 1,999,766?* A. Yes. 

Q. A patent of April 30, 1935? A. Yes, I am. 

Q. What is that patent about ? A. That patent describes 
the treating of a drilling mud by adding small amounts of 
w’eak acid such as tanstuffs together with caustic soda. 

Q. And what does that form? A. It forms, when tan¬ 
stuffs are used, sodium tannate. 
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Q. Now, can yon tell me the maximum percentage of 
caustic that is added to the drilling fluid given in that 
patent? A. It may be calculated either from the data on 
the middle of page 3, column one, or the amounts given in 
the claims that the maximum amount of caustic soda is 
0.2 per cent by weight of the drilling fluid. 

Q. In other words, it is one-fifth of one per cent, is that 
right? A. That is right. 

Q. And is the difference between one-fifth of one per 
cent and one-third of one per cent so great that anyone 
can call it effective 50 to 100 times? A. I think it is a 
distortion of arithmetic. 

Q. Now, what is the maximum amount of Que- 
Dp. 61 bracho that is specified in that Lawton patent? 

A. Calculated in the same way, about one-third 
as much tannic acid, which will compute on the same basis 
to one-fifteenth per cent by weight, as computed on page 3, 
or about one-tenth as computed from the percentages given 
in the claims. 

Q. Now, let’s take raw starch. Is that a viscosity re¬ 
ducing, or viscosity increasing agent? A. Raw starch is 
neither one; it is inert. 

Q. Well, let’s take gelatinized starch; is that a viscosity 
reducing agent? A. Gelatinized starch is generally a 
viscosity increasing agent. 

Q. In the Harth patent 1,991,637 it is classed with ben¬ 
tonite, isn’t it? A. Yes. 

Q. And have you performed experiments on gelatinized 
starch, I mean, outside of this suit, maybe long before, 
whether starch was a viscosity increasing agent so it 
would hold things in suspension? A. Yes, it certainly is 
and certainly does. As a matter of fact, many times we 
like to use prodigious quantities of starch in mud, but we 
cannot always add as much as we want because 
Dp. 62 the starch thickens the mud, the gelatinized starch 
thickens the mud. 

Q. Well, let’s take Figure 3 of our application in suit. 
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What does that show, particularly using an amount of 
starch where you get low water loss as compared with 
claims, what does that show, viscosity increase or viscosity 
reduction? A. It shows a viscosity increase as starch is 
added. 

Q. Initially it shows a reduction, though, doesn’t it, re¬ 
duction in viscosity? A. Initially there is a viscosity re¬ 
duction on the addition of starch, that is right. 

Q. But the water loss there, where the lowest viscosity 
is, is 15, isn’t it? A. That is right. 

Q. But at a water loss of 5? A. The viscosity starts to 
increase as more starch is added. 

Q. Actually in the use of starch at a pH of 12 when the 
viscosity gets too high what do you use, more starch, or 
Quebracho ? A. Quebracho. 

Q. Is that used with starch today in the field to get the 
reduction of viscosity? A. Yes, quite commonly. 

Q. Now, take that Stern proposition of 1941 re- 
Dp. 63 lied on by the Patent Office; when did you become 
familiar with that? A. Mr. Stern -was employed 
by the Bureau of Mines, and I first knew he was preparing 
such a bulletin when he came through Los Angeles collect¬ 
ing material. This was, I believe, some time in l&K). 

Q. And it was before February, 1941, wasn’t it? A. Oh, 
yes. In fact, Mr. Stern sent me a preliminary manuscript 
copy of the bulletin before it was finally published in Feb¬ 
ruary, 1941. 

Q. Did that tell you at that time, or any time since, that 
you should bring a drilling fluid to a pH of 12 and main¬ 
tain that where you use gelatinized starch? A. No, it 
did not. 

Q. Were you still struggling with the problem in 1941? 
A. Yes, we were. 

Q. And fermentation was going on, was it? A. That is 
right. 

Q. Do you know whether that bulletin of the Bureau of 
Mines was just sent to you, or was it accessible to the 
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public drilling wells? A. It had very wide distribution 
and was given publicity in all the oilfield trade journals. 

Q. Well, did you ever hear of anybody using a drilling 
fluid at a pH of 12 with gelantinized starch before 
Dp. 64 Sikes and Beesley did it? A. No. 

Q. Now, what does that statement that ,the Ex¬ 
aminer has quoted there on page 77 mean to yob where 
he talks about “It is only recently” down to “distribute”? 
A. I think it is very clear that that refers to the technique 
which was used in West Texas at that time and yhich is 
somewhat more fully described by the Gray, Foster and 
Chapman article previously referred to. Stem in this 
Bureau of Mines bulletin is talking about the starch solu¬ 
tion which is boiled up for subsequent addition to the 
drilling mud from the well. 

Q. Well, what is he talking about when he says a pH of 
11 or 12, is he talking about a drilling fluid, or about the 
starch solution? A. It is quite clear to me that he is talk¬ 
ing about the pH, the cooked-up starch solution. 

Q. Has anybody ever, outside of the Examiner in this 
case, to your knowledge contended that meant the drilling 
fluid pH? A. Not to my knowledge. 

Q. Do you know John Dodge, who gave an affidavit in 
this case?* A. Yes, I do. 

Dp. 65 Q. Who is he, anyway? A. He is a petroleum 
engineer of quite wide experience who was for 
many years head of the petroleum engineering department 
at the University of Southern California and wa|s later 
manager of the Pantepec Oil Company in Venezuela He is 
now a petroleum engineering consultant. 

Q. What is his standing in the profession, high, or low? 
A. It is very high, I should say. 

Q. Do you know him personally? A. I know hihi per¬ 
sonally. 

Q. From what you know of him personally do you think 
he would make a statement about that thing of his own 

* Plaintiff’s Exhibit 3. 
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opinion, or otherwise? A. I am sure that he wouldn’t 
make any statement about anything unless it were from 
his actual knowledge of the matter. 

Q. Now, that particular Stem authority issued in the 
same month as was the Gray, Foster and Chapman paper 
of February, 1941, and in the footnote on that page the 
statement is, after talking about using starch in drilling 
fluids: “This starch treatment is less expensive than the 
silicate drilling fluid and according to Cannon 
Dp. 66 may be at least equally as effective.” Now, the 
footnote reference is to George E. Cannon, Hum¬ 
ble Oil & Refining Company, Houston, Texas. Do you 
know George Cannon? A. Yes, I do. 

Q. And was he connected with the same company as 
Gray, Foster and Chapman were connected with? A. Yes, 
they were all with the drilling division of the Humble Oil 
& Refining Company in Houston. 

Q. Now, in the paragraph following that statement of 
Mr. Stern on page 77 what is he talking about, is he talk¬ 
ing about preventing fermentation by high pH or by salt 
or something else? A. He is talking about preserving the 
starch with sodium chloride, that is, salt, dissolved in 
the mud. 

Q. He also refers to Barnes, doesn’t he? A. That is right. 

Q. What did he say Barnes proposed? A. He says: 
“Barnes also proposes the use of starch, with an alcohol, 
to attain the same objective,” that is, an “improvement 
in the filter test.” 

Q. Does Barnes alcohol increase the pH of the drilling 
fluid to 12 or to any at all? A. As I recall it, in Barnes’ 
drilling fluid, as described in the Barnes patent, there is 
no particular increase of pH. 

Dp. 67 Q. W’hat he used was something like, or some 
germicide, isn’t that right? A. Barnes proposed 
to add an alcohol of medium chain length in order to in¬ 
hibit foaming in starch muds. 

Q. Now, as far as Mr. Stern’s statement is concerned 
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above that quoted, is that any different from the follow¬ 
ing statement that I quoted a little while ago from tfye 
Gray, Foster and Chapman paper, at page 5: “A prac¬ 
tical suspension for addition to drilling mud contains 10% 
by weight of starch and 1% of caustic”? A. The propor¬ 
tions are identical. 

Q. That is experimental now. When you talk about 
the actual for field use on page 7 is Stern any different 
from the following: “The final composition of the mixture 
was approximately 89% water, 10% cornstarch and 1% 
caustic soda”? A. No, there is no difference. The identical 
figures can be deduced from Stern. 

Q. And Stern, as you will note, had talked to Mr. Can¬ 
non, who is associated with Gray, Foster and Chapman, is 
that right? A. That is right. I had heard of Mr. Stem 
coming through Houston on this tour of gathering mate¬ 
rial for the bulletin. 

Dp. 68 Q. Now, the Gray, Foster and Chapman paper), 
what do they rely upon to prevent fermentation f? 
A. The starch muds of the Gray, et al., paper were wesf 
Texas muds where the muds were saturated with salt, 
fact, the problem which Gray, et al., apparently set out t 
solve was the high water loss ordinarily encountered i 
salt muds. If you check the title of their article, possibl^. 

Q. Now, it was the salt in a drilling mud that kepi 
fermentation from taking place, is that right? A. Thai 
is correct. 

Q. Is that any different from what Mr. Stern talks about 
on page 77 when he talks about the use of sodium chlorid^ 
as a preservative? A. No, that is the same, except that 
Stern is a little low on the necessary salt concentration, 
for absolute preservation. We know now that 10% salt 
will prevent fermentation for some time, but not perma¬ 
nently. 

Q. Now, take the Gray paper, where the Gray, Fosteij 
and Chapman paper, he is stating what the mixture is, on 
page 7, and then on the next page they talk about adding 
that to a drilling fluid, taking that paper and disregarding 
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any tests yon may have made to determine that point, 
what do yon figure abont the pH of that drilling 
Dp. 69 fluid would be that is added to the drilling fluid? 

A. From what I know of west Texas muds and 
the proportions involved I would estimate that the pH of 
the drilling mud described in the column one of page 8 
of the Gray paper was somewhere in the range of about 

8 y 2 to io. 

Q. Have you verified that by carrying on experiments? 
A. Yes, I have, laboratory experiments carried on in Los 
Angeles. 

Q. I hand you a paper which you gave me entitled 
“Stern Bureau of Mines, February 1941 (Gray, Foster 
and Chapman paper, February, 1941),”* and it first con¬ 
tains the extract from Stern and then contains an extract 
from the Gray, Foster and Chapman paper. Tell me what 
you did. A. I took the recipe for making the suspension 
of caustic soda, water and cornstarch for mud drilling 
given in the Stern paper and somewhat more explicitly 
in the Gray, Foster and Chapman paper, particularly as 
detailed at the bottom of column 2 of page 7 of the latter. 
Specifically, I took one part of caustic soda, 89 parts of 
water and 10 parts of cornstarch and passed live steam 
into it until the color became a light straw. 

Q. Was that the practice that was used at that time? 
A. Yes. I, in fact, have seen this carried out in west Texas 
at the well. 

Dp. 70 Q. All right. A. After this had happened I de¬ 
termined the increase in weight of the slurry and 
it appeared to be only about 1%, so that the relative pro¬ 
portions of water, caustic soda and cornstarch were sub¬ 
stantially the same. I measured the starch solution both 
before and after the steam treatment and obtained the 
results respectively of 12.7 before and 12.5 after. 

Q. Of the mixture? A. Of the mixture. This was car¬ 
ried out with distilled water and the pH could well have 

* 


Plaintiff’s Exhibit 5. 
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been lower had a typical west Texas water been used, for 
example. 

Q. Which water is alkaline, west Texas water? A. 
Bather alkaline and hard. 

Q. So, can yon say yon carried it out under at least as 
favorable conditions as must have been carried out in 
that paper? A. Yes. I believe that by using distilled 
water the pH’s were as high as would ever be obtained. 

Q. All right, go on. A. Then I took, first of all, El Paso 
clay, which is a widely used clay obtained near El Paso, 
Texas, and sold for use in the west Texas and New Mexico 
oil fields, and made it into a mud with saturated 
Dp. 71 salt water in the proportion of 20 grams of clay 
and 80 grams of brine. This approximated a topi¬ 
cal west Texas mud after penetrating both the “red beds” 
which yield a clay something like El Paso and also drilling 
through sufficient salt to saturate it. 

Q. Were you familiar with those Texas clays? A. Yes, 
I have and also at the time had spent some time in Vest 
Texas on well drilling mud problems. 

Also I prepared another mud with an Ada Oklahoma 
clay, which although is not now sold because the company 
has gone out of business, but was sold in the period, for ex¬ 
ample, 1940-1944 for use in drilling muds, into a saturated 
salt mud in the same proportions that the old El Paso 
clay was used. 

Finally I took a shale mud from a well being drilled 
near Houston, Texas, which was as nearly as any natural 
mud is, nothing more or less than the natural drilled-up 
shales and surface water. This was rather thick and was 
thinned down with water. 

Q. On that No. C there, this Texas mud near 
you didn’t use salt water there. Which gives the 
favorable, highest pH, fresh water or salt water, if 
add something to it, caustic? A. In general 
Dp. 72 tions of a given amount of caustic to a salt 
mud will result in a smaller increase in pH 
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similar additions to a fresh water mud, that is, in the case 
of salt water muds the pH will be lower. 

Q. All right, go on. A. Now, to each of these three 
muds, to portions thereof, I added the cooked-up caustic 
starch solution which had been previously prepared in 
such proportions as to give 0.2, 0.3, 0.5, 0.7, 1.0 and 1.5 per 
cent by weight of starch in the mud. I used these pro¬ 
portions not only because the one shown in the Gray, et al. 
article, wherein it recites 1.5 % by weight of starch in the 
mud was the maximum, but also because these are the 
practical proportions which can be used, larger concentra¬ 
tions leading to too great dilution of the mud because the 
drilling mixture contemplates only 10% starch; the 89% 
water leads to undesirable dilution in large quantities. 

After preparing the various starch treated muds the 
pH’s of the solutions were obtained with a Beckman pH 
meter, whereupon the muds were put in tightly sealed 
jars and maintained overnight at a temperature of 150 
degrees Fahrenheit to approximate well conditions. This 
is a standard treatment which we give muds undergoing 
tests in our Baroid research laboratory. The next 
Dp. 73 day the muds were cooled to room temperature, 
the pH redetermined and also the viscosity deter¬ 
mined on the Stormer viscosimeter and water loss deter¬ 
mined on the standard American Petroleum wall building 
tester. 

The detailed results are given on page 3 of the paper 
which counsel has handed me and show that in all three 
cases a substantial, marked reduction in water loss was 
brought about, with somewhere between one-half and one 
per cent of starch based on the weight of the mud. The 
pH’s attained with the addition of one-half to one per cent 
of starch added ranged as between the different muds 
from a pH of 8.1 for the minimum and 10.6 for the maxi¬ 
mum. The largest amount of starch added was 1.5 per 
cent, which in all cases resulted in a low water loss and 
gave pH’s ranging from 9.4 to 10.9 after aging. 
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Q. Is that highest, 10.9, sufficient to keep the mud fr<jm 
fermenting? A. No, it is not. 

Q. How high do you have to go in order to stop it? A. 
Above about 11.5. 

Q. Then that is on a logarithmic scale? A. That is 
correct. 

Q. So, it is not merely a difference between 10f.9 
Dp. 74 and 11.5, is it? A. No. 

Q. There is a rapid increase, isn’t there? A. Y^s, 
there is a very great increase in the actual amount Of 
alkali constituent. 

Q. Now, referring again to “C”, the Gulf Coast fresh 
water, suppose that had been a salt water mud, what would 
have been the highest pH, higher, or lower? A. It would 
have been lower. 

Q. Now, in all those cases that you have there, the fir^t, 
“A” and “B” where there was salt water there would be 
no fermentation, would there? A. No, those would ha\fe 
been preserved by the fact that the mud was substantially 
saturated with salt, although if a great deal of the drilling 
solution had been added the mud would no longer haJe 
been saturated. 

Q. Now, if you take the fresh water mud though at 
10.9 there would have been fermentation? A. That i|s 
correct. 

Q. And was the procedure there with that fresh watelr 
mud any different than you have seen it performed in the 
field of making up your caustic starch solution and the[i 
putting it in the drilling mud? A. Well, I have only seen 
the starch cooked up and added as a slurry to 
Dp. 75 drilling mud where the drilling mud was satu¬ 
rated with salt, so that “C” differs from ordinary- 
field practice in that the treating solution was added to f 
fresh water mud. 

Q. But in the case where you use gelatinized starch, 
produced any way you want, and the pH is not carried 
up to 11.5 you say fermentation results? A. That is the 


case. The mud of “C” after a few days would have started 
to ferment. 

Q. Now, if you look at Figure 3 of the application, in 
which you have a clay and even have calcium sulphate at 
a pH of 12 and using one and one-half per cent of starch, 
where is the water loss in that case? A. The water loss is 
about 414 c. c. 

Q. As distinguished from 6.2 of the Gulf Coast “C”? 
A. That is correct. 

Q. Is that a difference? A. Although that is almost 
within experimental error, that is not a practical difference. 

Q. But that particular drilling fluid contained calcium 
sulphate, which is gypsum, isn’t that right? A. Yes; that 
is stated in the sub-title of Figure 3. 

Q. Now, let’s proceed. Did you see the Gray, Foster 
and Chapman paper when it came out in 1941? A. Yes, I 
did. I am a member and was also at the time of 
Dp. 76 the American Institute of Mining and Metallurgi¬ 
cal Engineers, and I get their papers regularly. 
Q. Were you still at that time struggling with the fer¬ 
mentation problem? A. Yes, in many types of muds. 

Q. Did that teach you, did that paper teach you to carry 
the pH up to 12 in order to stop fermentation? A. No, it 
did not. 

Q. Now, have you read the Cannon patent, on which the 
Examiner particularly relies, that is, No. 2,109,858?* A. 
Yes, I have. 

Q. How soon did you see it after it issued on March 1, 
1938? A. I saw the notice of it in the Official Gazette a 
week or two after it issued and obtained a copy imme¬ 
diately thereafter. 

Q. Did you read it? A. Yes, I did. 

Q. And that was in 1938? A. That is right. 

Q. Before 1939 or 1940 when you really started your 
research on the starch for use in drilling fluid ? A. That is 
correct. 


* Defendant's Exhibit A. 
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Q. Did that Cannon patent teach you anything in 
Dp. 77 solving the use of starch in drilling fluids? A. 
No, it did not. 

Q. Does that Cannon patent mention gelatinized, starch 
or colloid? A. No, it does not. 

Q. It just mentions starch, does it? A. Just “starch”. 

Q. Do you know whether the Cannon method of that 
patent where he uses those large percentages of bentonite 
and Quebracho and caustic is being used today? A. It is 
not being used today, to my knowledge. 

Q. Have you ever seen it used? A. No. 

Q. The Cannon patent will show this fact, but Baroid 
Sales Company had a Bloxom application at that time 
which went into interference with the Cannon application; 
do you remember that? A. Yes, it was because of my 
familiarity with the Bloxom application that I paid par¬ 
ticular attention to the Cannon patent when it appeared in 
the Gazette. 

Q. The proceeding in that interference shows that your 
company and Bloxom abandoned the contest and! didn’t 
even cite it any more after the interference was declared, 
that is a fact? A. I believe it is. 

Dp. 78 Q. Well, the records will show it, in the Cannon. 

Now, did you consider yourself that whole proposi¬ 
tion to be of sufficient importance to go and fight an in¬ 
terference with the Cannon patent? A. No. 

Q. But at that time your company had owned the Harth 
patent since 1935, isn’t that right? A. That is correct. 

Q. And later on, at least a year or two years alter the 
Cannon patent issued, you started in on the research again 
on the use of starch and the result was fermentation, isn’t 
that right? A. That is correct. 

Q. And in 1943 Sikes and Beesley filed their application 
on the use of high pH of 12 in the use of starch and col¬ 
loid? A. That is correct. 

Q. Does the Cannon patent tell you anything about pre¬ 
venting fermentation? A. No, it doesn’t. 
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Q. Does it mention the pH any place? A. No, it does not. 

Q. Does it specifically give any example at all of the use 
of starch in connection with caustic in any of the 
Dp. 79 examples? A. No, it does not appear to. 

Q. What are all those examples from “Quebra¬ 
cho ’ ’ down to ‘ ‘ Sumac ’ ’ on page 2, what are they, tannins ? 
A. Those are all tanstuffs, that is, tanning extracts. 

Q. He also mentions tannic acid, humic acid, pyrogallic 
acid and gallic acid on page 2 at the top, left hand side. 
If you put those in water are they solutions? A. Yes, they 
are solutions. 

Q. If you react them with caustic soda what is the re¬ 
sult, a solution, or a colloid, or a gelatinized colloid? A. You 
have got what is substantially a solution. 

Q. And from your experience with this do you know 
whether or not all of those, the tannic acid, humic acid, 
pyrogallic acid, gallic acid, are either alone or in connection 
with caustic soda viscosity reducing agents? A. They are 
all viscosity reducing agents, in various degrees. 

Q. Now, does the Cannon patent tell you anything about 
reducing the water loss to a formation except preventing 
shale from heaving? A. No, there is nothing in the Can¬ 
non patent directed to the matter of water loss reduction, 
that I can find. 

Q. Now, in the Cannon examples on page 2 do you find 
any examples at all except in connection with a 
Dp. 80 tannic acid, caustic and tannic acid? A. That is 
all in connection with tannic acid; in fact, the 
particular tannate, Quebracho extract. 

Q. But it might include one of those tannic acids given 
on page 2 at the left, is that it? A. Yes. 

Q. Is starch a substitute for tannic acid? A. No. No, I 
can’t think of any industry, in fact, in which starch would 
be a substitute for tannic acid. 

Q. Now, the Examiner has taken this position, that if 
you take those Cannon examples and substitute starch for 
Quebracho extract that you will get a drilling fluid con- 
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taining gelatinized starch, I suppose, although he don’t 
say so specifically, in a drilling fluid at a pH of 12 afid at 
an operative drilling viscosity. Have you made anjr ex¬ 
periments to determine that? A. Yes, I have. I hav^ fol¬ 
lowed the examples of column two of page 2 of the Can¬ 
non patent as best I could, substituting starch for caustic 
soda, and in all cases I failed to obtain anything fluid 
enough to be usable as a drilling fluid. 

Q. All right, you gave me a paper entitled “Bentonite 
Water Mixtures With Quebracho and Caustic Soda Search 
and Caustic Soda.”* What can you tell me 4bout 


Dp. 81 that paper? Go through it from beginning to end. 

A. This paper describes experiments made under 
my direct supervision in Los Angeles in the laboratories of 
the Baroid Sales Division. I made up four mixtures, as I 
will describe shortly, using Quebracho extract, and |then 
made another four in the same way except with the substi¬ 
tution of ordinary cornstarch for Quebracho extract. 

Q. Now, to start with, is example A actually described in 
the Cannon patent? A. Example A is not explicitly! de¬ 
scribed in the Cannon patent, but I took the example of 
page 2, column 2, lines 1 to 9 thereof, with the assumption 
that the example was for a drilling fluid itself, the balance 
not shown by the patent being water. 

Q. Cannon don’t tell you that, does he? A. Cahnon 
doesn’t say so, no. 

Q. But you leaned over backwards to do that, didn’t 
you? A. "Well, I did what I could in view of the unexplicit 
character of the example. The result of this test is, of 
course, as (A) on the paper which counsel has handed me. 

Then I took the directions of the Cannon patent on lines 
11 to 15 of this same page 2, right column, where Cannon 
says that the concentration of caustic soda “must 
Dp. 82 exceed one-third of one per cent by weight of the 
drilling fluid” and made a change in the first mud 
along these lines, namely, that I used one-third per ^ent 


• Plaintiff’s Exhibit 6. 
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by weight of caustic soda instead of one per cent by weight 
of caustic soda as suggested by the first example. This 
mud is shown on the paper as (B). 

I took the example of the Cannon patent page 2, right 
column, lines 36 to 44; this is (C) in the paper. Finally I 
took the example of the Cannon patent page 2, right 
column, lines 45 to 53; this is (D) on the paper. 

All these muds were duplicated with starch instead of 
Quebracho as (a), (b), (c), (d), respectively. 

The results show that mud (A) with Quebracho extract 
was apparently an operable mud, having a viscosity of 36 
centipoises. On the other hand, the viscosity of the mud 
(a) where starch was used instead of Quebracho was too 
high to measure. The pH was high enough to gelatinize 
the starch; and the gelatinization of the starch was checked 
microscopically. 

Mud (B), using Quebracho, gave a mud somewhat on 
the upper limit of operational viscosity; and had a pH of 
10.32 and a viscosity of 150 centipoises, approximately. 
Mud (b), where starch was substituted for the Quebracho 
was too high in viscosity to be measured. Microscopic 
examination of the mud indicated that the starch 
Dp. 83 was not gelatinized; I would attribute the high 
viscosity and plasticity of this mud to the fact 
that it contains somewhat more than 10% bentonite, which 
in the absence of a specific viscosity reducing agent is 
generally thickened by the addition of caustic soda. How¬ 
ever, even a simple suspension of 10% bentonite in water 
would be too thick for use as a drilling mud. 

Mud (C) where Quebracho was used was apparently an 
operable mud, having a viscosity of 82 centipoises, although 
the pH was rather high, namely, 13.10. Mud (c) containing 
starch instead of the Quebracho was a paste with too high 
a viscosity to measure. 

Mud (D) with Quebracho was too thick for use as a 
drilling fluid, having a viscosity of about 200 centipoises, 
and the pH was very high, approximately 13.6. Mud (d) 
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with starch instead of Quebracho was even thicker, the 
viscosity being much too high to measure on the Siormer 
instrument. 

None of the starch muds, namely, (a), (b), (c), (d), 
could be used as a drilling fluid, because they were pastes 
rather than muds. 

Q. Well, if you take those muds and thin them dowjn with 
water what happens to Cannon’s idea of keeping 
Dp. 84 shale from disintegrating? A. As I gather ds best 
I can from Cannon’s description, his idea is to 
“soak up” any excess water in the drilling mud with 
bentonite, so that adding water would appear to be ifloving 
in the wrong direction. 

Q. It would defeat the very purpose of what he vfanted 
to do, wouldn’t it, to maintain it loaded up with Isolids, 
isn’t that right? A. Yes, although I must admit tha:; I am 
not completely clear as to what Cannon really wanted to 
accomplish. 

Q. If he wanted to load it up with solids so the clay 
would not disintegrate, if that is possible, the thinning it 
with water would get it going in the opposite direction he 
wanted it to, wouldn’t it? A. That is correct. 

Q. Now, let’s compare those (A), (B), (C), (D), Where 
he used Quebracho, and (a), (b), (c), (d), where you use 
starches. Now, if you take, for instance, (B) and (b) using 
the same amount of bentonite, the same amount of caustic, 
the same amount of starch, you have got a difference in the 
pH, haven’t you? A. Yes, the Quebracho extract is a weak 
acid and operates to neutralize a portion of the caustic 
soda and thereby lowers the pH. 

Dp. 85 Q. And starch doesn’t do that, starch is not an 
acid, is it? A. No, starch does not do that. The 
results of the very high pH’s of muds (c) and (d) are a 
little irregular because such high pH’s are difficult to 
measure with the glass electrode pH meter, as the alkali 
attacks the glass. 

Q. Now, was there anything in any one of these tests (a), 
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(b), (c) and (d) which showed that the pH might have 
been too high and affected the starch? A. Yes, it was 
observed with muds (c) and (d) that the filtrate from these 
muds was somewhat dark in color, as though the starch 
had been perhaps caramelized by the high alkalinity. 

Q. A caramelized starch is still an emulsoid colloid? A. 
As caramelization of starch proceeds the starch becomes 
less and less of an emulsoid colloid. 

Q. Let’s take (B) of Cannon’s proposition that the 
amount of caustic should be one-third by weight of the 
drilling fluid. (B) is okeh, isn’t it? I think you said so. 
A. You mean, does it correspond to Cannon’s? 

Q. Well, I mean, is all right. A. Oh, as a mud, yes. 
It is a little thick. 

Q. It is a little thick, but I mean, you have seen muds 
like that, haven’t you? A. Yes. 

Dp. 86 Q. And they have been used, haven’t they? A. 
Yes. 

Q. Now, if you take (b), for instance, where you substi¬ 
tute starch for Quebracho, as you said, you immediately 
get into something you can’t use at all? A. That is correct. 

Q. Now, in that one-third of one per cent weight of the 
drilling fluid and referring to your own experiments and 
also to the papers of Reychler and Ostwald, is that 
enough to gelatinize the starch? A. No, the pH in the mud 
having just one-third of one per cent caustic did not 
gelantinize the starch, which was confirmed microscopically 
and which is clearly explainable on the basis of the small 
amount of caustic added, which was further confirmed by 
the pH of the mud as measured. 

Q. In other words, Cannon’s signpost or yardstick as 
applied to one-third of one per cent by weight of the drill¬ 
ing fluid of the caustic applies okeh when you use Que¬ 
bracho with caustic, doesn’t it? A. That is right. There 
is no such thing with Quebracho or any of these other 
tanstuffs as a critical amount of caustic for gelatinization, 
because in the first place there is no such thing as 
gelatinization with the tanstuffs. 
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Dp. 87 Q. But I mean, it is all right as far as a guid^post 
where Quebracho is concerned, but as applied to 
starch the guideposts guide you wrong, is that rtght? 
A. That is a fair statement. Following the teaching of 
Cannon you might get gelatinization of starch, a& for 
example in (a), but again you might not. 

Q. (a) don’t have any specific statement in the present 


case? A. No. 


Q. The only three examples are (b) (c) and (d), aren’t 
they? A. That is correct. 

Q. Now, Mr. Cannon has repeated that signboard on 
mud, also on yardstick of one-third of one per ceE|t by 
weight of the drilling fluid as to the caustic, one, two, 
three, four times on the right-hand side of page 2 ahd in 
claims 1 and 5, hasn’t he? A. That is correct. 

Q. And if somebody would follow that and use even 
something over one-third of one per cent in connection 
with starch would he go right, or would he go wrong? 
A. He would go wrong, unless he exceeded it a great deal, 
which would be purely fortuitous. 

Q. But naturally a man wouldn’t use any more thap he 
has to use or directed to use, isn’t that right? 
Dp. 88 A. That is right, particularly with a caustic ma¬ 
terial such as caustic soda. 


Q. It is a little expensive, isn’t it? A. Well, it is n<})t so 
expensive as it is difficult to handle and dangerous. 

Q. Now, let’s take (B) again and his one-third of one 
per cent using Quebracho extract. That won’t ferment, 
will it, that drilling fluid won’t ferment, will it, and it has 
Quebracho extract in it? A. No, not on these drilling 
muds with Quebracho and no starch. 

Q. But if you take the guidepost as applied to substitu¬ 
tion of starch for Quebracho extract will that ferment? 
A. No, the pH in that case is high enough to present 
fermentation, at least if that pH is maintained. 

Q. But it will not be gelatinized starch? A. No, th&t is 


true. 
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Q. And you get your wall building properties and 
everything by your bentonite, don’t you, in that case? 
A. That is true. 

Q. Now, is it important to maintain that pH of a drill¬ 
ing fluid ? A. Generally speaking it is always important to 
keep the pH of a drilling mud within bounds, but particu¬ 
larly when the Sikes-Beesley process is used it is 
Dp. 89 essential to keep the pH high enough to prevent 
fermentation. The necessity for constant watch¬ 
ing arises from the fact that if unattended the pH will 
gradually drop, as I believe I stated earlier, did I not? 

Q. Yes. Now, using the Sikes-Beesley process with the 
discussion given, what the fellow does is to make measure¬ 
ment of pH, doesn’t he? A. That is correct. 

Q. And if the pH drops below 12, or 11.7 I think like he 
said in the specification, then you add more caustic, don’t 
you? A. That is correct. 

Q. Then he watches the water loss, and if the water loss 
drops below what he wants, why, he adds more starch? 
A. That is correct. 

Q. Does Cannon tell you anything like that? A. I don’t 
see anything like that in the Cannon disclosures. 

Q. Does Stern say in his February 1941 paper when he 
specifically refers to this Cannon patent, does he say that 
Cannon taught that, the high pH and high water loss and 
all that? A. No, it looks to me as though from the Stern 
paper he merely says that starch is good for salt water 
mud but in no other cases. 

Dp. 90 Q. But in referring to the Cannon patent he don’t 
even refer to salt water, does he, on the previous 
page he refers to the Cannon patent? A. That is correct. 
I see now that Stern does refer to both the Harth patent 
and the Cannon patent. 

Q. Has Cannon presented any papers before the pe¬ 
troleum people, do you know? A. Yes, he has presented 
several. 
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Q. You have talked to him a lot, too, haven’t you? A. 
Yes, I see him rather frequently. 

Q. He knows about this high pH procedure now, doesn’t 
he, Cannon? A. Oh, yes, very well. 

• ••#••• 

STIPULATION. 

June 6, 1950. 

It is stipulated by the parties to the above action, through 
their respective counsel, that the defendant shall have the 
right to object to any testimony taken at St. Louis, Mis¬ 
souri, on the grounds of incompetency, irrelevancy, or im¬ 
materiality; and that the defendant shall further have the 
right to cross-examine any witness produced in Court on 
the subject matter of said testimony. 

PLAINTIFF’S EXHIBIT 1. 

Pending Application of 
Dee A. Sikes and Jack H. Beesley, 

Filed June 7, 1943, Serial Number 489,890, 

for 

Improvement in Treatment of Well Drilling Fluids. 

(Cancellations by lining out.) 

(Amendments in bold-face type.) 

This invention relates to well mud-laden drilling fluids, 
as employed in the drilling (including coring) of wells, viz., 
oil and gas wells, whether drilled by the rotary or cable 
tool systems. Such a drilling fluid, having a water as a 
phase, usually contains also a clayey component, either 
when made up, or when supplied in the course of drilling, 
from the formation being drilled or when added. Such a 
fluid may also contain a concentrated colloidal clay such 
as bentonite, fuller’s earth, and/or a weighting material, 
such as barytes. This invention is applicable to fluids 
whose aqueous phases are fresh and salt water and to cases 
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where salt or salt water are encountered. This invention 
is also applicable where the drilling fluid is or becomes 
contaminated by other soluble or partly soluble substances 
which have a deflocculating effect on clay or other mate¬ 
rials in the fluid. 

This invention is an improvement on the Harth patent 
1,991,637, granted February 19th, 1935. This Harth patent 
discloses the employment in drilling fluids of concentrated 
colloidal materials suitable and adapted for the particular 
dispersion medium of the fluid, and more particularly 
e mul sfr id -c oll oi d s, those materials having the character¬ 
istics of water-adsorption and swelling and designated in 
that patent as “emulsoid colloids”; one of such materials 
enumerated in the patent is starch, inaluding - etaroh. It is 
obvious, of course, that in order for the starch to act as an 
emulsoid colloid, it should be in a gelatinized form. 
Starches may, in general, be gelatinized as early disclosed 
in the Marsden patent 376,445, granted January 17, 1888; 
this is attained by boiling the starch in water with or with¬ 
out an alkali, such as, caustic soda. An example of this 
is wheat paste, prepared from wheat flour, and which has 
long been used by paper-hangers. Moreover, starch has 
long been gelatinized by housewives when employed in 
cooking for the making of puddings, gravies, etc. In some 
cases preheating of starch for employment in a well-drill¬ 
ing fluid is not even necessary; because the temperature at 
the bottom of a deep well is frequently in the neighborhood 
of 180° F. and above; accordingly even dry ungelatinized 
starch, when added to a drilling fluid at the top of such a 
well, will become gelatinized at the bottom of the well. In 
shallow wells, however, where the temperature is not suf¬ 
ficiently high the practice has been to gelatinize or paste 
the starch before addition to the drilling fluid. 

A form of starch which is a colloid of the character 
described oaralooid oolloid is a pregelatinized starch 
prepared by cooking the starch with water and drying it; 
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it may then be comminuted for addition to the drilling 
fluid in dry form; an example is cold water laundry stJarch 
which gelatinizes in cold water. Thin-boiling starch (pre¬ 
pared, for example, by mineral acid treatment) gelatinized 
by cooking with water, is useful for this purpose. All such 
starches are omulooid colloids of the character described 
and more specifically are amylaceous or starchy colloids. 
Suitable for the practice of this invention are the gela¬ 
tinized starches of corn, potato, tapioca, rice, arrowfoot, 
sago palm, wheat, and the by-products of flour such as 
ship-stuff, shorts and middlings, etc. 

Starch has been employed in well drilling fluids in which 
the aqueous phase was either fresh or salt water. In Such 
cases it has been found that starch reduces the water loss 
markedly as compared to cases where clays, including 
bentonite and fuller’s earth, were used as the fluid bases. 
In a drilling fluid, however, starch is subject to deteriora¬ 
tion, apparently because of the presence of bacteria, yeasts 
or molds, or enzymes derived therefrom. These agents 
apparently split or break down the starch, sometimes re¬ 
sulting in a condition of fermentation or souring of the 
drilling fluid. This deterioration of the starch may dis¬ 
advantageous^ affect the desired characteristics of the 
fluid; for water-loss increases rapidly as fermentation pro¬ 
gresses, the fluid viscosity is disadvantageously affected, 
and a condition analogous to “gas cutting” may take place. 

While in salt water of comparatively high salt content 
(over 15%), deterioration of the starch and fermentation 
are often retarded, and while common salt may be added 
to fresh water drilling fluids, this deterioration and fer¬ 
mentation are not effectively inhibited; moreover, the lat¬ 
ter procedure requires large quantities of salt and is, there¬ 
fore, expensive, while the brine has a corrosive effect u^pon 
the equipment and has an effect of flocculating the cheaper 
clay colloids employed. In drilling fluids employing starch, 
in an aqueous phase of fresh water, or salt water, par- 
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ticularlv of lower salt contents, in the course of time, de¬ 
terioration of the starch may, therefore, so progress as to 
require frequent additions of starch, and this can only be 
continued to a limited extent; for deterioration will some¬ 
times proceed taster than the starch is added. What ap¬ 
parently takes place, is that the starch is converted to 
dextrines, sugars or other products, which are not only 
ineffective as sealing mediums, but dissolve in the aqueous 
phase and bring about a condition of fermentation. While 
many preservatives other than salt have been suggested, 
these have not been found to be entirely satisfactory, and 
moreover are liable themselves to disadvantageouslv affect 
the desired properties of a well drilling fluid. 

Some of the objects of this invention, therefore, are to 
provide a treatment of well drilling fluids of the character 
described with starch or other amylaceous or starchy col¬ 
loids, and a resulting well drilling fluid, whereby the above 
noted effects are substantially overcome. 

Other objects are to provide a process and fluid which 
attain a substantial wall-seal of low water loss at an oper¬ 
able viscosity. 

Further objects will appear from the detail description 
in which will be set forth a number of illustrative embodi¬ 
ments of this invention; it is to be understood, however, 
that this invention is susceptible of various other embodi¬ 
ments within the scope of the appended claims. 

In the drawing, the figures are diagrams illustrating the 
effects and results of this invention. Figure 1 shows the 
results obtained when starch is added to a drilling mud 
consisting of a good average clay used for this purpose 
mixed with water, when the pH of the mud is brought to 
12 prior to the addition of the starch. In using such a 
mud as the drilling fluid in a well sufficient alkali should 
be added from time to time to prevent the pH falling below 
this figure. The specific gravity of the drilling fluid was 
1.2, i. e., it weighed 10 pounds per gallon (75 pounds per 


cubic foot, 420 pounds per barrel of 42 gallons). The drill¬ 
ing fluid in Figure 2 is substantially the same as that of 
Figure 1 with the exception that it contains salt (NaCl). 
The drilling fluid of Figure 3 is substantially the saine as 
that of Figure 1 with the exception that the aqueous phase 
is fresh water saturated with calcium sulphate. The curves 
for muds of the type shown in Figure 2 are approximately 
the same regardless of the percentage of sodium chloride 
contained in the mud and the curves for the muds of the 
type of Figure 3 (shown with lines connecting data points) 
are approximately the same regardless of the percentage 
of calcium sulphate contained in the mud. Curves for 
muds containing magnesium chloride and calcium chloride 
vary slightly depending upon the quantity of contaminat¬ 
ing substances present in the mud. 


The starch employed in each case was the thin boiling 
starch previously described. The pH of the drilling fluid 
was maintained at about 12 by caustic soda (NaOH). When 
a drilling fluid employing bentonite or fuller’s earth is 
used, the behavior is generally the same as shown. 

We have found discovered that when the alkalinity of 
a drilling fluid of the character described is brought to and 
maintained at a sufficiently high pH, then such a fluid can 
have incorporated with it, starch or other amylaceous 
colloids, to an amount sufficient to attain a substantial 
wall-seal of low water-loss and at an operable well-drilling 
viscosity, without attendant deterioration of the colloid 
or fermentation of the fluid. We have also found th^t un¬ 
der such conditions, starch can be added to a much greater 
percentage than heretofore deemed possible, and that 
water-loss can be reduced to a very low point and indeed 


practically eliminated. 
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wall - o e al of low water - loco and-at on — oporablo vicoo si ty . 
As illustrated in Figure 3, when starch is added to the 
drilling fluid of the character described and maintained 
at a pH of about 12, the viscosity and gel strength first 
appear to decrease with the initial additions of the starch 
and then they appear to rise. The viscosity and gel 
strength may, however, be controlled: vis., to secure in¬ 
crease by the addition of clay colloids, such as bentonite, 
etc., and to secure decrease by the addition of viscosity- 
reducing agents, such as caustic and tannin or polyphos¬ 
phates. In accordance with the illustrative embodiments 
of this invention, when the drilling fluid of the character 
described is maintained at a pH of about 12, sufficient of 
a starchy colloid can be added to attain a substantial wall- 
seal of low water-loss and a,t an operable viscosity and 
gel strength, as shown in the drawings. 

We have found that when the alkalinity of a well drill¬ 
ing fluid is established and thereafter maintained at a 
pH of about 12, then starch may be incorporated in such 
a fluid, and it will continue to function as a sealing medium 
without substantial deterioration or attendant fermenta¬ 
tion. Moreover, we have found, that under such condi¬ 
tions, the water loss will decrease with additions of starch, 
to a point where it approaches zero water loss*, and all 
without substantial deterioration or fermentation, so that 
the low water loss is not only attained but is maintained. 
The above is not only true of a drilling fluid whose aqueous 
phase is fresh water, but salt water as well, and to a fluid 
whose solid phase is clay, bentonite or fuller’s earth. This 
is illustrated in the drawing, which is self-explanatory. 

• Viz., the water loss in 30 minutes as determined in accordance with 
the American Petroleum Institute's “Standard Field Procedure for Test¬ 
ing Drilling Fluids”; see also “Drilling Mud” of May, 1940, pp. 4, etc. 
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The reason One of the reasons for the advantageous 
effects, brought about by maintaining a drilling fluid at the 
above noted high pH, is believed to be due to the fa<Jt that 
the starch-splitting enzymes are rendered innocuous at a 
pH of about 12. While the bacteria are probably kiljled at 
a pH of somewhat below 12, this is not sufficient, for the 
enzymes apparently act as catalysts and may still remain 
effective. At a pH of about 12, the results seem to show 
that, in a drilling fluid, the enzymes are apparently ren¬ 
dered incapable of bringing about deterioration of the 
starch or fermentation of the drilling fluid. The pEt may 
be slightly below 12, thus a pH of 11.7 is in many cases 
sufficient. The pH may also be above 12, although that 
requires rapidly increasing quantities of the alkali as the 
pH is increased, as sho w n in t he d r a w ing. ' We have, how¬ 
ever, found that generally the pH should not be abov^ 13.3, 
because it appears that above that point the starch tends 
to begin to become less effective. 

The drilling fluid may be brought to the desired j^H by 
any suitable alkali, as by the addition of caustic soda, 
caustic potash, caustic lithium, caustic ammonia, et<k Of 
these caustic soda is the most economical to employ. How¬ 
ever, even lime (Ca(0H)2) may be employed, particularly 
as soda lime, although lime is not as effective as caustic 
soda and its tendency is one moreover to flocculatq the 
drilling fluid before starch is added. Soda ash (sodium 
carbonate—NaCo. 3 ) may also be employed in connection 
with a caustic in order to remove excessive amounts of 
other salts, as will be shown later. 

I 

While the drilling fluid may be brought to the desired 
pH at any time, the better and more economical procedure 
is to attain a pH of about 12 before the addition of the 
colloid; for in that way not only will the starchy colloid 
be better utilized, but starch deterioration and attendant 
fermentation will be initially inhibited, so that less of the 
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alkali and of the colloid will be required to give the de¬ 
sired result. A deteriorated drilling fluid may, however, 
be brought to the desired condition to stop and overcome 
fermentation, by the addition of the alkali, although in 
that case much more of the alkali and starch will be re¬ 
quired. In any case the pH may thereafter be maintained 
by the addition of the alkali thereto. The alkali and starch 
may be added, preferably at the intake, although one or 
both may be added in the settling ditch and circulated. 

The amount of alkali to be added initially, or later as 
the drilling proceeds, will depend upon the conditions en¬ 
countered and the character of the fluid employed and of 
the formation being drilled. This will be clear when we 
consider that an alkali will also act upon salts contained 
in the aqueous and solid phases of the fluid and of the 
formation. While, therefore, no definite percentages can 
be prescribed, the amounts required may be readily deter¬ 
mined. The pH of the fluid may be readily tested at any 
time to determine its condition. A number of pH meters 
and indicators are available. A suitable indicator is a 
solution of trinitrotoluene (TNT) in methyl alcohol which, 
at a pH of about 12, gives a dark red color when added to 
a drilling fluid containing clay, bentonite or fuller’s earth. 
Any other suitable indicator such as Beckman pH meter 
may be employed. It will, therefore, be understood that 
where a pH of about 12 is designated, it will include de¬ 
termination by the various means described; generally 
stated it will include a pH which will inhibit deterioration 
of a starchy colloid in a well drilling fluid and prevent 
fermentation of the fluid. 

With a drilling -mad fluid of the character described 
maintained at the pH of about 12, a colloid employed, such 
as starch, as heretofore described, is added until the water 
loss is reduced to the desired minimum, which may be 
determined by testing the fluid initially and periodically 
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by a filter press of which a number are available. The 
results of such a procedure are shown in the drawingj, from 
which it will be seen that by this method, with the| addi¬ 
tion of starch (to a fluid maintained at a pH of abobt 12) 
the water loss first decreases rapidly and then more Slowly. 
For example, in the Figure 3 illustration, at a water-loss 
of about 15 c.c., the reduction of viscosity is apparently 
at a minimum, and at a water loss of about 5 c.c., the 
viscosity has apparently risen with further additions of 
starch. This drawing, however, shows generally the amount 
required to attain a desired water loss. In the Fi^pire 3 
illustration, the addition of about 7 pounds of starch per 
barrel (42 gallons) of the fluid, maintained at a pH of 
about 12, attains a water-loss of about 5 c.c. at an operable 
well-drilling viscosity of about 30 centipoises. In aooord 
t mee-with - thio invention, As shown in Figure 3, stanch to 
the amount exceeding 7 pounds per barrel and even to 
6% o f t he w eigh t 21 pounds per barrel of the drilling fluid 
may be readily added when the fluid is maintained at a pH 
of about 12. As shown in the Figure 3 illustration, with 
such a high amount of added starch, the water-loss vrill be 
reduced to a low point but with the drilling fluid at an 
operable well-drilling viscosity and gel strength. 

In accordance with this invention a water loss approach¬ 
ing zero may be attained, and in practice a water loss of 
0.5 cc (30 minutes) has been attained, and a water loss 
below 3 cc (30 minutes) is readily attained. As wfill be 
seen from the drawing, the amount of starch required to 
secure resultant decreases in water loss, increases rapidly 
below 10 cc, so that economic considerations govern the 
end to be attained. In general, however, the attainments 
of a water loss of less than 5 cc is highly desirable. A 
low water loss is very important in modern well drilling, 
even where the aqueous phase of the drilling fluid is fresh 


* See Drilling Mud of May, 1940. pp. 4 etc. describing the above pro¬ 
cedures. 
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water. Thus in coring, a substantially zero water loss en¬ 
ables the taking of a core, which will accurately present 
the oil and gas content of the formation. In drilling 
through heaving shale, such a low water-loss drilling fluid 
inhibits hydration of the shale. In general the low water- 
loss drilling fluid described will reduce passage of water 
to a producing formation to practically zero, will prevent 
flooding of a producing formation and form a thin filter 
cake and so avoid sticking of the drill pipe. 

Because of the fact that amylaceous colloids, such as 
starch, etc. are particularly effective when employed with 
the drilling fluid maintained at a pH of about 12 a high p H, 
these may be employed in the treatment of cement-cut 
muds; for the presence of the cement will not now be 
harmful but beneficial, because of the elevation of the pH 
by the cement. In such a case the additional starch may 
wRI ftotuftlly result in the thinning of the drilling fluid 
mud foi *- the reason that, a« noted ab or e, the first addition 
of starch resulting roatd - fro in a progressive decrease of 
viscosity when added to an already alkaline drilling fluid, 
followed by a rise in the viscosity with the successive addi¬ 
tions of starch. In such a case the desired pH t ko dooirod 
results! can be obtained by adding additional alkali in order 
to attain a pH of about 12. A cement cut mud may, there¬ 
fore, be corrected by the addition of starch, where required, 
and of additional alkali. Moreover, when the above high 
pH mud containing starch is employed while drilling 
through cement, the cement will not disadvantageously 
affect the fluid. 

Where gypsum or anhydrite is encountered in drilling, 
the presence of the alkali will convert the calcium sulfate 
to calcium hydroxide and sodium sulfate as follows: 

CaS0 4 + 2NaOH-Ca (OH) 2 + Na 2 S0 4 

In the resulting compounds the lime is useful in main¬ 
taining alkalinity, although slightly decreased as compared 
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to caustic soda. This invention is also useful where );he 
drilling fluid contains or entrains sulphides, without or 
with lime or cement or all of them. 


Where, in performing the process in the manner de¬ 
scribed, the viscosity and/or gel strength of the drilling 
fluids is not that desired, 4 i -~ 3omot 4 nseo - happono that by 



fiuoh oqooqi these can, if necessary, be restored or brought 
to the desired value by the addition of bentonite or fuller’s 
earth or a good clay. Additions of sodium carbonate hnd 


sodium bicarbonate are, in many cases, also useful to im¬ 
prove the drilling fluid. 

In general, the procedure employed will depend upon 
circumstances. Where the drilling fluid is one in which the 
solid phase is clay, bentonite or fuller’s earth, with or 
without a weighting material, such as barytes, the pre¬ 
ferred procedure is one to first add an alkali to establish 
a pH of about 12. Starch is then added until the desired 
low water-loss is attained, with addition of alkali when 
necessary to maintain the pH. Where necessary a Clay 
colloid is added to secure the desired viscosity and gel 
strength, and where necessary the viscosity is further Con¬ 
trolled by the addition of caustic and tannin or of a poly¬ 
phosphate. There should, of course, be observations of the 
pH and water loss as the drilling proceeds, with additions 
of alkali and starch when required to maintain the pljl at 
about 12 and to maintain the low water-loss. 

The type of viscosity of fluids or muds of the character 
described and containing an appreciable quantity of starch 
is quite different from the type of viscosity encountered 
in other drilling fluids. In high pH muds to which starch 
is added the viscosity approaches more nearly a true,vis¬ 
cosity, whereas, the so-called viscosity of ordinary drill- 
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ing fluids is primarily a measure of the shear. H i gh -p H 
Such high starch fluids having a Stormer viscosity of 120 
centipoises are still very thin, fluid and readily pumpable, 
whereas, with ordinary drilling fluids the upper allowable 
limit is a Stormer viscosity of about 50 centipoises. The 
difference in viscosity is more noticeable even on the Marsh 
funnel test than it is on the Stormer viscometer. For ex¬ 
ample, the upper limit of viscosity on an ordinary clay 
drilling fluid is perhaps 60 seconds on the funnel vis¬ 
cometer, whereas, a starch fluid having a viscosity of 90 
centipoises is still almost as fluid as water. The important 
difference between 4he- such a high pH starch fluid and 
the ordinary clay fluid is the starch fluids have a very low 
initial gel. Sodium bircarbonate can be added to such a 
high pH starch fluids to increase the initial gel strength 
if necessary. This increase in gel strength is obtained with 
a very slight increase in viscosity. To increase the vis¬ 
cosity of such a high pH starch fluids, fuller’s earth can 
be added. This is also true of salt water fluids. When such 
a the* high pH of starch fluidy is obtained by the use of 
caustic soda the initial gel strength of the original fluid is 
substantially lowered. 

While this invention is particularly applicable to the 
drilling of wells by the rotary system of drilling employ¬ 
ing a circulating drilling fluid, it is also applicable to cable 
tool drilling. In both cases, a low water-loss is desirable, 
not only while drilling, but while coring. This invention 
is applicable to the drilling of wells or bore-holes generally, 
including the drilling of test holes preliminarily for ex¬ 
ploration. This invention is applicable not only to drilling 
fluids in which the aqueous phase is fresh water but salt 
water and even when the salt content exceeds 15%. 

Claims. 

(These are set out in Patent Office letter of August 23, 
1946, pages 212 to 214, infra.) 
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PLAINTIFF’S EXHIBIT 3. 

Affidavit of John F. Dodge. 

State of California 1 ^ 

County of Los Angeles j 

John F. Dodge, being duly sworn, deposes and says as 
follows: 

I am a graduate of the University of California College 
of Mining, Bachelor of Science in Mining Engineering, 
1912; University of Southern California, Master of Science 
in Chemistry of Petroleum, 1915; Professional Degree of 
Mining Engineer, University of California, 1924. At pres¬ 
ent and since 1929 I am and have been Professor of Petro¬ 
leum Engineering and Chairman of the Division of Petro¬ 
leum Engineering, University of Southern California. The 
last thirty years I have been engaged in Petroleum Engi¬ 
neering in California, Texas and other parts of the world, 
and particularly since 1925 I have been engaged in research 
and Field Application of studies of drilling muds. The 
practical application of the principles of drilling muds 
was also included in my previous experience, where I rose 
to Engineer in Charge of Development, both in the Gulf 
Coast and in California, in drilling operations. 

Importance of the Use of Low Water-Loss Mud. 

The importance of the use of low water-loss mud in 
drilling and completion practice of oil wells may be con¬ 
sidered in relation to at least three major effects on the 
results obtained, as follows: 

(1) Effect on the drilling operation itself. 

(2) Effect on the productivity of the reservoir sand. 
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(3) Effect on fluid content of the sands immediately 
adjacent to the hole and on cores taken with re¬ 
sultant effect on accuracy of conclusions as to 
probable productivity of sands penetrated. 

Low Water-Loss Muds in Drilling Operation —Due to the 

more or less direct relationship obtaining between water- 
loss and thickness of cake built up on the wall of the hole, 
the use of low water-loss drilling fluids of the kind under 
discussion results in the deposition of extremely thin but 
relatively impermeable cakes, thus minimizing reduction of 
hole diameter. A high water-loss mud which deposits a 
thick cake reduces the effective area for circulation of drill¬ 
ing fluid, thus increasing pump pressures or reducing circu¬ 
lation rates for any given available pump pressure. Drilling 
is thus slowed down due to incomplete removal of cuttings 
from the well bore, tools become stuck more readily and 
greater difficulty is experienced in coming out or going into 
the hole. In many instances, with the use of poor muds, it 
is necessary to ream down or circulate down by stages in 
order to get the tools back on bottom, with the resultant 
loss in effective drilling time. The use of a low water-loss 
mud, on the other hand, allows the tools to be run to bot¬ 
tom without delay. 

Thick mud cakes also give great difficulty in coming out 
of the hole due to a swabbing effect by tool points, drill 
collar, bits, and particularly drill pipe protectors or stabil¬ 
izers. Portions of the cake are swabbed off from the wall 
of the hole, interfering with the removal of the tools and 
impeding circulation when drilling is resumed after the 
bit is again on bottom. Low water-loss muds with thin 
cakes give very little trouble due to swabbing. A further 
factor worthy of mention is the relative ease of recovery 
of lost tools after a drill pipe failure or twist-off. Low 
water-loss muds with thin wall cakes facilitate the recoverv 
of the fish by minimizing difficulties in getting over the 
fish and recovering it from the hole. 




Low water-loss muds with their thin wall cakes facili¬ 
tate the running of casing, cementing operations, the land¬ 
ing of liners, and the bringing in of the well since thejre is 
relatively little cake material behind the pipe to clog per¬ 
forations and reduce the effectiveness of the perforated 
liner or screen pipe. Poor muds of high water-loss ^low 
down drilling operations and therefore multiply the dam¬ 
age out of proportion to their water-loss rate. 

Effect on the Productivity of the Sand —Loss of water 
to the sand being penetrated by the bit results in the hydro¬ 
carbons in the pore spaces of the sand being driven back 
into the formation a distance proportional to the w^ter 
lost by the drilling fluid during the time the sand is ex¬ 
posed to its action. The invasion of the sand is therefore 
a function of the rate of water-loss in a given time multi¬ 
plied by the time of exposure. 

The water which invades the sand not only has to be 
removed before the oil or gas can enter the well but in 
many instances seriously and permanently affects the per¬ 
meability of the sand to oil and gas, thus reducing the pro¬ 
ductivity of the well. 

This is particularly true of sands of low permeability 
which contain clay particles disseminated throughout the 
reservoir sand. Chemical and physical changes in the struc¬ 
ture of these clay particles are effected by the fresh wdter 
from the drilling fluid, resulting in swelling of the clay 
particles and irreparable damage to the reservoir sand. 

Instances are on record where wells have produced as 
much as 1100 barrels per day on test, and when finally com¬ 
pleted after some days’ or weeks’ exposure to high waller- 
loss muds, fail of any production whatever due to damhge 
to the sands by invasion of water from the drilling fluid. 

The use of low water-loss muds is considered to be of 
paramount importance in many of the deep fields of ijhe 
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San Joaquin Valley in California and in Eastern Venezuela, 
where the reservoir sands carry appreciable amounts of 
bentonitic clays, but damage is not confined to sands of 
this character alone. Both laboratory tests and field ex- 
perience demonstrate the superior productive capacity of 
wells completed with low water-loss muds, even in sands of 
relatively high permeability and freedom from contamina¬ 
tion by clay or other unstable minerals. 

Effect on Testing Results —The invasion of the forma¬ 
tion by excessive amounts of water from the drilling fluids 
affects the resistivity and self-potential values of the elec¬ 
tric log, giving rise to difficulty in interpretation and fre¬ 
quent erroneous conclusions. The so-called deep penetra¬ 
tion or lateral penetration curve of some electric logs has 
been developed in an attempt to escape from this difficulty, 
but its correlation with ordinary resistivity curves is diffi¬ 
cult and uncertain. 

Excess amounts of drilling water in the formation give 
rise to erroneous conclusions in many instances in drill 
stem formation tests. The fluids which enter the hole and 
are caught and sampled are those adjacent to the well bore, 
and failure of conclusive tests because of drilling water 
contamination are very frequent where high water-loss 
muds are used. 

Finally, the determination of the probable fluid content 
of the formation by analysis of core samples is rendered 
difficult, if not completely unreliable, when high water-loss 
muds are employed in coring. The use of low water-loss 
muds reduces the flushing effect while the core is being cut 
and minimizes the contamination of the core by the drilling 
fluid. 

In each of the above-mentioned instances more depend¬ 
able information as to reservoir characteristics and prob- 
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able fluid content is obtained by the use of low water-loss 
muds and the danger of financial loss from wrong conclu¬ 
sions as to conditions obtaining in the reservoir reduced 
proportionally. 

The Subject Matter Here— 

I am familiar with the procedure of drilling wells by the 
employment of an aqueous well-drilling fluid or mud, com¬ 
prising, bringing and maintaining the fluid to a pH’ of 
about 12, and adding to the fluid sufficient of a starchy col¬ 
loid to attain a substantial wall-seal of low water-loss, viz., 
below 5 c. c. (A. P. I.) and at an operable well-driLing 
viscosity. This procedure, to my knowledge, is something 
entirely new in the art and has gone into wide use and has 
been found highly successful. The atttainment of a water- 
loss as low as 5 c. c. is important in order to attain the 
objects and results previously noted by me. 

I am familiar with the Bureau of Mines report on in¬ 
vestigations, R. I. No. 356, February, 1941, and particularly 
pages 76-77, relating to the employment of starch, with ref¬ 
erence to the following statement in that publication: 

“It is only recently that starch has found applica¬ 
tion in drilling muds as a result of the development 
that hydrolyzed starch imparts a good filter test to 
salt-water mud. For this purpose the starch majj- be 
hydrolyzed by boiling a 10 percent starch suspension 
in sodium hydroxide (1 percent by weight; or starch: 
sodium hydroxide 10:1). A pH of about 11 or 12 has 
been found desirable” (p. 77). 

That statement does not teach me, and did not teach me 
at the time that I read it, that the drilling mud or fluid 
itself was to be maintained at a pH of 11 or 12. Further¬ 
more, that publication does not disclose the employment of 
sufficient starch to a drilling fluid or mud, brought t<b or 
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maintained at a pH of about 12, in order to attain a sub¬ 
stantial wall-seal of low water-loss, viz., below 5 c. c. 
(A. P. I.) at an operable well-drilling viscosity. 

John F. Dodge. 

Sworn to and subscribed before me this 25th day of 
August, 1945. 

My commission expires July 27, 1948. 

A. S. West, 

(Seal) Notary Public. 


PLAINTIFF’S EXHIBIT 4. 

Raw Starch Treated With Caustic Soda NaOH 
and Hydrated Lime Ca(OH) 2 . 


Initial 



Additive 

Grams* 

pH 

Viscosity Clarity 

1. 

None 

. . 

5.9 

1.0 

Milky 

2. 

NaOH 

0.1 

12.0 

1.3 

Milky 

3. 

44 

0.5 

12.5 

2.6 

Milky 

4. 

44 

1.0 

12.6 

39.4 

Translucent 

5. 

44 

2.0 

12.7 

15.4 

Translucent 

6. 

Ca(OH) 2 

0.1 

12.0 

1.0 

Milky 

7. 

44 

0.5 

12.4 

1.0 

Milky 

8. 

44 

1.0 

12.4 

1.1 

Milky 

9. 

44 

2.0 

12.4 

1.1 

Milky 


Settling 
After 30 min. 

Settling 
After 18 hrs. 

Appearance 
of Liquid 
After 18 hrs. 

Settled out 

Settled out 

Clear 

44 

44 

44 

44 

44 

44 

44 

44 

44 

Very slightly 
turbid 

No settling 

No settling 

All translu¬ 
cent 

44 

44 

44 

44 

44 44 

Settled out 

Settled out 

Clear 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

«4 

44 


* Grams additive added to 100 cc. distilled water containing 3.0 grams cornstarch 
NaOH = Caustic Soda 
Ca(0H) o = Hydrated Lime 
Water = 100 cubic centimeters distilled water 

Viscosity = centipoises by Stormer viscosimeter at 600 revolutions per minute 
pH = alkalinity by Beckman pH meter 
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PLAINTIFF’S EXHIBIT 5. 

Stern Bureau of Mines, February 1941. 

Gray, Foster and Chapman Paper, February 1941. 

Extract From Stem, February 1941, Page 77. 

“It is only recently that starch has found application in 
drilling muds as a result of the development that hydro¬ 
lyzed starch imparts a good filter test to salt-water mud. 
For this purpose the starch may be hydrolyzed by boiling 
a 10-percent starch suspension in sodium hydroxide (1 per¬ 
cent by weight; or starch: sodium hydroxide 10:1). A pH 
of about 11 or 12 has been found desirable.” 

Extract From Gray, Foster & Chapman Paper, February 
1941, in Petroleum Development & Technology, 

A. I. M. M. E., Entitled “Control of Filtra¬ 
tion of Salt Water Muds.” 

“A practical suspension for addition to drilling mud con¬ 
tains 10 per cent by weight of starch and 1 per cent of 
caustic soda.” p. 5. 

“Starch was intimately mixed with water by adding the 
starch through a mud-mixing hopper. Caustic soda was 
added, and the while, pasty mass was agitated with steam 
until a viscous, straw-colored suspension resulted. The 
final composition of the mixture was approximately 89 per 
cent water, 10 per cent cornstarch and 1 per cent caustic 
soda. The mud in the pit was stirred vigorously with the 
guns while the starch suspension was added.” p. 7. 

Tests in Accordance With Stem and Gray, 

Foster and Chapman. 

In these tests ordinary cornstarch (Kingsford’s) was 
made into a treating slurry by taking 1 part of caustic 
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soda, 89 parts of water, and 10 parts of cornstarch, and 
passing live steam therein until the color became like 
straw. This procedure took about 30 minutes, but the total 
increase in weight of the whole slurry w^as only about 1 
per cent arising from the condensation of the steam. The 
pH of this starch solution before heating was 12.7, and 
after passing the steam it was 12.5, as measured with a 
glass electrode pH meter. Several muds were made up as 
follows: 

(a) El Paso clay, which is a commercial well drill¬ 
ing clay mined near El Paso and sold in West Texas, 
was made into a mud with saturated salt water in the 
proportion of 20 grams clay and 80 grams brine. 

(b) Ada clay, a clay produced near Ada, Oklahoma, 
and at one time widely sold for use in drilling muds, 
was made into a mud using saturated salt water in the 
proportion of 20 grams clay and 80 grams brine. 

(c) A mud taken from a well being drilled near 
Houston, Texas, and consisting mostly of drilled up 
shales in relatively fresh water was diluted with fresh 
water to a suitable consistency and tested, and was 
found to have at this consistency 17.5 percent solids by 
evaporation. 

To each of these muds were added portions of the steam- 
treated caustic-starch solution, in such proportions as to 
give 0.2, 0.3, 0.5, 0.7, 1.0, and 1.5 percent by weight of 
starch in mud, which is the same basis of measurement as 
used in Figure 7 of the Gray, Foster and Chapman article 
hereinabove referred to. The viscosities (Stormer 600 
r. p. m.), pH (by glass electrode Beckman instrument), and 
water losses (by the A. P. I. filtration method) were deter¬ 
mined on each of the samples: 
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% by Wt. 

pH 

pH 

Vise. 

Watir Loss 


Dry Starch 

Before 

After 

CPE. 

A^P.I. 

Mud 

in Mud 

Aging 

Aging 

Stormer 

c.c. 

(a) 

El Paso—salt 

0 

7.4 

7.3 

5 

l|04 


0.2 

8.2 

7.7 

5 

132 


0.3 

8.5 

7.9 

6 

1|28 


0.5 

8.9 

8.1 

6 

72 


0.7 

9.1 

8.2 

6 

24.1 


1.0 

9.4 

8.5 

6 

12.6 


1.5 

10.1 

9.4 

9 

7.2 

(b) 

Ada—salt 

0 

7.1 

7.1 

4 

121 


0.2 

8.1 

7.5 

5 

190 


0.3 

8.6 

7.9 

5 

193 


0.5 

9.1 

8.2 

4 

40 


0.7 

10.0 

9.1 

5 

12.9 


1.0 

10.5 

9.7 

5 

9.1 


1.5 

11.2 

10.8 

8 

6.7 

(c) 

Gulf Coast— 

Fresh water 

0 

• • . 

9.0 

2 

20.3 


0.2 

... 

8.9 

4 

16.3 


0.3 

• • ■ 

9.3 

4 

12.5 


0.5 

• • a 

9.8 

4 

10.0 


0.7 

- . . 

10.1 

5 

9.1 


1.0 

• • • 

10.6 

4 

8.0 


1.5 

. . . 

10.9 

6 

6.2 


PLAINTIFF’S EXHIBIT 6. 

Bentonite-Water Mixtures With Quebracho and 
Caustic Soda, Starch and Caustic Soda. 

(A) 1 gram caustic, 88 c. c. water; pH 13.08. Added 1 gram 
quebracho extract; pH 12.92. Added 10 grams 
Wyoming bentonite; pH 12.75 and viscosity 36 cpe. 

(B) 0.33 grams caustic and 89 c. c. water; pH 12.67. j^dded 
1 gram quebracho extract; pH 11.98. Added 10 grams 
bentonite; pH 10.32. Viscosity 150 cpe. approximately. 

(C) 2 grams caustic, 76 c. c. water; pH 13.40. Added 2 
grams quebracho extract; pH 13.21. Added 20 grams 
bentonite; pH 13.10. Viscosity 82 cpe. 
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(D) 7 grams caustic, 61 c. c. water; pH 13.72. Added 2 
grams quebracho extract; pH 13.59. Added 30 grams 
bentonite; pH 13.60. Viscosity 200 cpe. approximately. 

(a) 1 gram caustic, 88 c. c. water, 10 grams bentonite; 
pH 12.97. Added 1 gram starch; pH 12.97. Viscosity 
too high to measure. 

(b) 0.33 grams caustic, 88 c. c. water, 10 grams bentonite; 
pH 12.43. Added 1 gram starch; pH 12.32. Viscosity 
too high to measure. 

(c) 2 grams caustic, 76 c. c. water, 20 grams bentonite; pH 
13.24. Added 2 grams starch; pH 13.20. Viscosity too 
high to measure. 

(d) 7 grams caustic, 61 c. c. water, 30 grams bentonite; pH 
13.61. Added 2 grams starch; pH 13.53. Viscosity too 
high to measure. 

Caustic = Caustic Soda—NaOH. 

Quebracho Extract = Tannic acid. 

Starch = Corn starch—ungelatinized. 

Bentonite = Wyoming Bentonite, a sodium bentonite. 

pH = Alkalinity by Beckman pH meter. 

Viscosity = centipoises by a Stormer Viscosimeter at 600 
revolutions per minute. 

c. c. = cubic centimeters. 
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Control of Filtration Characteristics of 


water Muds 


|. I.. FitsTK.it* \\i» T s. Chapman* 

. Pelmiary »o4l> 

West Texas. Salt !*<!» several hundred 
feet thick muW be ]>enetrated before the 
oil-bearing formation i s reached. Since the 
formation drilled does not provide mud¬ 
making material, it is necessary' to use large 
quantities of commercial clay's, and even 
the best commercial clay does not afford 
relief from the problem of high filtration. 

A laboratory study has been made of 
methods of improving the filtration char¬ 
acteristics of salt-water muds, and some of 
the methods have been used in field practice. 

Laboratory Investigations 
PrtKrdurc 

Inasmuch as the immediate object of the 
investigation was the development of 
means of improving the wall-building 
projserties of muds used in West Texas, 
an attempt was made to employ muds in 
the laboratory* study comparable to those 
in field use. Samples of muds used in 
drilling the producing formations in six 
wells were secured. The properties of these 
samples are summarized in Table 1. which 
lists the densities, viscosities. fUtral< 
and analyses of the filtrates for ca. 
chloride, and sulphate. Viscosit. 
measured in the Stormer viscosirr: . .*> 
600 r.p.m. Water loss was determined at 
So°F. with the Baroid low -pressure wall¬ 
building tester* at a pressure of 100 lb. 
per sq. in. Filtration rates are considerably 
higher than those of usual fresh-water 
muds, which amount to i.bout 20 c.c. in 
jo min. Water less was so rapid in samples 
4. 5 and 6 that fjtttration was complete in 
less than 10 min. and the \ alues for *o min. 
were extrapolated from the rates a; shorter 

Copyright. 1941. by the American Institute <4 Mining and MetaRtnlgical P.tpginerf*. I>* 
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JW'*/ iNTROOt'CTlOX * 

f 1 * y * 

r y"lt has been recognized for many years 
/that oil production might be seriously 

• hampered by infiltration of water from the 
: drilling mud. 1-4 As knowledge of the 
; mechanism of the wall-buikling process 

advanced, methods were developed for 
evaluating the filtration characteristics of 
muds.* 11 ^ 

• The wall-building properties of fresh- 
t water muds are commonly regulated by the 
; addition of bentonitic days, or of agents to 
j promote the dispersion of the natural mud 

solids. When strata bearing soluble salts 

• are encountered in the course of drilling, 
the salts are incorporated in the mud; the 
day solids are flocculated and water loss is 
increased tremendously. Methods gen¬ 
erally used in controlling filtration of fresh¬ 
water muds are no longer applicable. 

The problem of reducing water loos from 
salt-water muds is not confined to any 

• particular area, but is acute in parts of 


rece i ved at the office of the Institute 










CONTROL OF FILTRATION OF SALT-WATER MUDS 


ten Inquiry revealed that in accordance 
with practice Kme hod been added 

hi the preparation of mads 4, 5 and 6. 1 
Subsequent tests showed that definite 


Other tests wer* made using a saturated 
solution of sodium chloride. Muds were 
prepared by disusing with a high-speed 
stirrer 60 grams |>f clay in 240 grams of salt 



GUM CONCENTRATION PER CENT BY WT. 
ON BASIS OF WT. OF MUO 
Fig. 1. —Effect of tracacanth cm on 

FILTRATION AND VISCOSITY OF 20 PER CKNT 

Shafter Lake clay in salt solution. 

injury to wall-building properties of mud 
resulted from the addition of as little as 
o.i per cent of lime. 

It was inconvenient to secure field muds 
for all laboratory tests. Muds were pre¬ 
pared in the laboratory as needed from 
commercial surface clays available in West 
Texas. The salt solution used in many of the 
tests contained 80 grams of sodium chloride, 
12 grains of calcium chloride, and 2 grams 
of calcium sulphate per liter. This com¬ 
position was approximately that of the 
average of a number of field water samples. 


GUM CONCENTRATION PER CENT - 
ON BASIS OF WT OF MU 
Fig. 2.— Effect of karaya gum ^ 

TION AND VISCOSITY OF 20 PER CFN ' ' 

Lake clay in salt solution. 

solution to which the agent under in vestigu 
tion was added. After they had stood 
overnight, samples were stirred thoroughly, 
the viscosity was measured, and the mud 
was transferred to the wall- building tester. 
The filtration waji expressed as the cumula¬ 
tive volume of filtrate at the end of .so min., 
corrected for drainage. 

Addition of Gum 

One of the first substances that brought 
about a marked improvement in the wall¬ 
building properties of salt-water muds was 
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. tragacanth gum. Other natural gums that 
swell in water were also found to be effec¬ 
tive. Among these were arabic, ghatti, 
karava, and locust bean. Gums consist 
essentially of carbon, hydrogen and oxygen, 
with a small amount of mineral matter. 
They are made up of sugars chemically 
united with an acid nucleus. Natural gums 
occur as exudates on the trunks and stems 
and in the kernels -of various trees and 
shrubs. The natural products are sorted 
on the basis of trade standards and are 
milled to produce a variety of grades. Only 
the least expensive grades were investi¬ 
gated for use in drilling muds. 

Laboratory tests were made on many 
samples of gums in a variety of salt-water 
muds. The results shown in Figs, i, 2 and 3 
are typical. Fig. 1 shows the effect of 
tragacanth gum on the viscosity and filtra¬ 
tion of a 20 per cent suspension of Shafter 
Lake clay in a salt solution of the com¬ 
position given above. The water loss 
decreases rapidly with small additions of 
gum from an original value of 93 c.c. in 
30 min. to iq c.c. after the addition of 
0.2 per cent of tragacanth gum. Mud 
containing 0.5 per cent of gum has a water 
loss of only 11 c.c. But little further reduc¬ 
tion is. secured on increasing the concentra¬ 
tion'to 1 per cent. Viscosity of the mud 
increases continuously from 4 to 75 centi- 
poises on the addition of 1 per cent traga¬ 
canth gum. Essentially the same behavior is 
shown for karaya gum irr Fig. 2. Other tests 
showed that the effectiveness of tragacanth 
and karaya gums in reducing filtration is 
impaired somewhat by increasing salt 
‘Concentration. 

Ghatti gum was very difficult to disperse 
in mud, but after prolonged agitation 
muds were prepared that had very satisfac¬ 
tory filtration properties. The effect of 
ghatti gum on filtration and viscosity of 
a 20 per cent suspension of Finlay clay in 
saturated salt solution is shown in Fig. 3. 
Water lots is decreased from 70 to 5 c.c. 
in 30 min. by the use of 0.5 per cent ghatti 


gum. Increasing the concentration to 1 per 
cent brings about a further decrease to 
2.5 c.c. Viscosity of t he mud does not 
increase continually but tends to become 



CLAY IN SATUXATTD SALT SOLUTION. 

constant between concentrations of 0.5 
and 1 per cent of gum. 

To eliminate the possibility that the 
gum might be acting as sizing for : 
filter paper used in the wall-building t. • 
sand passing 100 mesh was emplc . 
filter medium, ^fter the air in i f!*£S 
had been displaced with salt s . ;on f the 
permeability of the sand bed v :> found to 
be 2.5 darcys. Filtrations were carried out 
in duplicate, using 20 per cent suspensions 
of Shafter Lake clay in salt solution, with 
and without thb addition of 0.5 per rent 
tragacanth gum. Filtration was continue 
for 60 min. at ioo lb. per sq. in. Filtrate 
volumes were 120 cc. for the untreated 
sample and 20 c,c. for the sample contain¬ 
ing gum. The thicknesses of the filter cakes 
formed are shown in Fig. 4. The superior 
waU-bttQding qualities of the treated mud 
are obvious. 
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CONTROL OF FILTRATION OF SAI.T-W.iTKK Ml'DS 



If gum is added to the mud, the clay 
concentration can be varied over fairly 
wide limits (to to 20 per cent) without 
materially altering the filtration rate. 


muds was found in the addition of gelatin¬ 
ized starch. Starch is the principal con¬ 
stituent of n^anv plants, often concentrated 
in the seeds, tubers, or roots. Microscopic 


«». Untreated Mud. h. Mud Containing 0.5 Per Cent 

Tragacanth (ium. 

FlO. 4 .—IXFLIKXCK OF TRAOACAXTII Ot M OX TIIICKXKSS OF FILTKR CAKK: 20 PKR CKXT SlIAFTKK 

I.AKK CLAY IX SALT SOI.I TIOX FII.TKRKO OX SAXO. 


Although the mechanism involved in 
reduction of filtration by gums has not 
been investigated in detail, it does not 
appear to be simply a matter of increasing 
the viscosity of the liquid phase, because 
the effect does not disappear when filtration 
is conducted at elevated temperatures. 

Addition of Irish Moss 

Irish moss, whose behavior in salt-water 
muds is represented in Fig. 5. is a kelp that 
occurs along the coasts of Ireland and New 
England. The viscosity and filtration effects 
of this material are analogous to those of 
the gums. However, a greater quantity is 
required to produce the same effect, since 
the active ingredient is not separated from 
the rest of the plant and inert material is 
included in the addition. A mud consisting 
of 20 per cent of Finlay clay in salt water of 
the composition given previously exhibited 
a water loss of 50 c.c. in 30 min. The addi¬ 
tion of 0.5 per cent of Irish moss reduced 
filtration to 15 c.c. and when 1 per cent was 
added the value was decreased to 11 c.c. in 
.to minutes. 

Addition of Gelatinized Starch 

Another useful method for the control oT 
the filtration characteristics of salt-water 


examination reveals the starch structure as 
individual granules of characteristic ap- 
pearance. The major portion of the starch, 
called amvlosje. is stored within a membrane 
designated a$ amvlopectin. Starches from 
various sources have similar chemical com- 
position but may be identified by the 
characteristic appearance of the granule. 
Most starched on hydrolysis yield as funda¬ 
mental units the sugar glucose and a small 
quantity of iridic material derived from 
the cell membrane. All such glucosans. 
regardless of such diverse sources as seeds of 
rice, wheat, and corn; tubers of iwtato and 
yam; roots of cassava and arrowroot; and 
pith of sago pa|lm. have been found identical 
in their filtration-reducing properties. 

To be effective the starch must be 
gelatinized or pasted. The addition of dry 
starch or a disjiersion of starch in cold 
water, whether untreated or the so-called 
soluble starch, is equivalent to the addition 
of a like amount of inert material, (ielatin- 
ization consists in the rupture of the 
amvlopectin cell membrane and swelling of 
the cell contents. This change in structure 
is revealed in Fig. 6. Among the various 
agents that accomplish the pasting of 
starch, the most potent is caustic soda. The 
relative amounts of starch and caustic soda 
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may be varied between rather wide limits, 
and the composition selected is determined 
by consideration of the convenience of 
handling the pasted mixture. A practical 
suspension for addition to drilling mud 


ble amount tb an occasional quite high 
value. Small variations in starch concentra¬ 
tion in the range 0.2 to 0.5 per cent produce 
marked changes in wall-building properties 
of salt-water muds. 
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IRISH MOSS CONCENTRATION PER CENT BY WT. 

ON BASIS OP WT OF MUO 

—Effect or Irish hoss ok filtration and viscosity or 20 per cent Finlay clay in- 

salt SOLUTION. 


contains 10 per cent by weight of starch and 
1 per cent of caustic soda. 

Fig. 7 presents the results of adding such 
a starch suspension to Finlay clay mud 
prepared with saturated salt solution. 
Starch concentration is* expressed as per¬ 
centage by weight of dry starch added. The 
addition of 1 per cent of gelatinised starch 
■reduced the filtration of this mud from a 
value of 70 c.c. in 30 min. to about 5 c.c. 
Slightly lower values may .be obtained by 
addition of greater quantities of starch, but 
water loss of about 5 c.c. may be considered 
a minimum for salt-water muds containing 
gelatinized starch. The increase in filtration 
observed upon the addition of small quanti¬ 
ties of starch is characteristic for different 
clays, varying in magnitude from a negligi- 


Addition of gelatinized starch often 
results in erratic variations in the viscosity 
of salt-water muds. Usually, however, 
viscosity varies with starch concentration 
in a manner similar to that shown in Fig. 7. 
The viscosity increases to a maximum 
value, then falls off to about that of the 
original mud, and finally shows a slight 
increase. In general, salt-water muds 
treated with (platinized starch show con¬ 
siderably lower viscosities than similar 
muds treated with the materials discussed 
earlier. ' 


Use of Gcm in Field Tests 

A West Texas fiel<i hat offered drilling- 
mud problems typic .l of the area was 
selected for a field te>: In this field, about 









CONTROL OF FILTRATION OF SALT-WATKR MUDS 


900 ft. of salt and salt-bearing rock must be 
drilled before the porous limestone section 
from which production is obtained is 
readied. It was common practice, when the 


commercial days. A bentonite slurry was 
spotted in thf bottom of the hole before 
casing was run. 

Of the gums available, tragacanth seemed 



«._Original Granules. X 200. 


Fig. 6.—Gelatinization or cornstarch. 


b. After Pasting. X 200. 



§850 


o 40 


>^30 

*SS?20 



01 






6 08 

STARCH CONCENTRATION. PER CENT 0T WT 
ON BASIS OF WT OF MUD 

Fig. 7.—Effect of gelatinized starch (10:1') on filtration and \tsc< mty of 20 per cent 

Finlay clay in satcrated salt solution. 

limestone was reached, to discard the mud most satisfactory from the standpoint of 
used in drilling the salt section and *to effect on filtration and viscosity. In the first 
complete the hole with mud made from test, 1000 lb. of powdered tragacanth gum 
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was added to the mud used in drilling the 
salt and limestone sections. The average 
filtration was 70 c.c. in .*o min. On a second 
well, the mud was treated with 4000 lb. of 


test well, the pipe was found to be free in 
the hole, whereas in other fishing jobs in 
this field the J>ipe was stuck. Bentonite 
slurry was not sjxitted on the bottom of the 



06 PTH of HOLE: FEET 

K10. S . Comparison ok filtration ratks of mi ds conmtionf.o Uith commf.rcial clay and 

WITH GELATINIZED STARCH. 

tragacanth gum. and average water loss hole before running casing in the well on 

during the i>eriod of treatment was 2 6 c.c. which 4000 lb. of pum was used and casing 

in .so min. In order to com|>are the treated was landed and cemented without difficulty, 

and untreated muds, suj>ervision was main- With the outbr|eak of hostilities abroad, 
tained simultaneously on a third well in further use of gums became impractical 

which pro|)crties of the mud were con- because of uncertainty in price and difti- 

trolled only by the addition of commercial culty in securing delivery, 

clays. The average filtration value was 05 
c.c. in .so min. for the mud used in drilling 
the limestone section and 110 c.c. for that The first field ttial of gelatinized starch 
used in the salt section. was made on a well in the same area as that 

Water loss from the muds containing of the gum tests. In prefiaring the (tasted 

gum was significantly lower than from the starch for field ust, a box fitted with pcr : T 

untreated mud. The improved wall-build- forated steam coik was employed. Starch 

ing (>ro(>erties of the treated muds were was intimately mixed with water by adding 

shown even more definitely, although not in the starch through a mud-mixing hopper, 

a wav subject to numerical evaluation, by Caustic soda was added, and the white, 

the condition of the holes. The hole drilled pasty mass was agitated with steam until % 

with clay mud alone was always tight, and viscous, straw-colored sus|>ension resulted, 

it was necessary to wash out several feet of The final composition of the? mixture was 

accumulated cavings and mud cake after approximately 89 per cent water, 10 per 

each round trip to change bits. In contrast, cent cornstarch and 1 per cent caustic soda, 

no difficulty was experienced in getting The mud in the'plt was stirred vigorously 

back to the bottoms of the holes in which with the guns whije the starch suspension 

gum was used. After a twistofT in the first was added. 


Use of Starch in Field Tests 
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Fig. $ gives a comparison of thefirst field 
trial using starch and an adjacent well in 
which only commercial clays were used in 
mud control. The addition of starch was 
not begun until several hundred feet of 
salt had been penetrated. Water loss had 
increased from 30 to 8 2 c.c. in 30 min. 
Following the addition of 4000 lb. of starch, 
filtration was reduced to 22 c.c. in 30 min. 
Subsequent additions maintained an aver¬ 
age water loss of 15 c.f. in 30 min. during 
the completion of the hole. Xo trouble was 
encountered in setting casing. The com¬ 
mercial clay mud showed an average water 
loss of 92 c.c. in 30 min. Throughout the 
limestone section, drilling progress was 
plagued by tight hole. 


treated mud is due in no small measure to 
the increased attention given by the drilling 
crews to mud control in consequence of the 
dose supervisipn demanded in the use of 
starch. 

Conclusions 

Laboratory tests indicated, and field use' 
demonstrated Conclusively, that filtration 
characteristics of salt-water muds can be 
improved markedly by the addition of 
natural gums or gelatinized Starch. Addi¬ 
tional evidence of' improvement in wall¬ 
building properties was afforded by freedom 
■ from stuck drill pipe and ease of running 
casing to bottom in holes drilled with 
treated muds. 


Table i. —Properties of Mud Samples from HVii Texas IIV//5 



So successful was the use of gelatinized 
starch in this and succeeding tests that the 
addition of starch to the mud prior to 
jxrnctraling the limestone section became 
standard procedure in this area. The exten¬ 
sion in use of starch was accomi)an : cd by a 
decrease in cost of drilling mud. Thus, on 
the test just described, mud cost was 13* je 
per foot from the surface to 5000 ft., as 
compared with a cost of 12^ per foot for the 
clay mud in the neighboring well. The aver¬ 
age mud cost in 50 wells subsequently 
drilled with mud containing )>asted starch 
was 8.3c per foot from the surface, as 
compared with an average cost of 8.7^ |>er 
foot for 17 wells previously drilled using 
commercial clay muds. Average pro|>erties 
and costs of these muds are summarized in 
Table 2. The lower cost of the starch- 


The extensive use of gums has not been 
undertaken because both supply and cost 
have been uncertain since the beginning of 


Table 2.— Comparison of Properties and 
Costs of \fitds Conditioned with 
Commercial Clays and with 
Gelatinized Starch 


Commer¬ 
cial Clay 
Mud* 


Gelatin¬ 

ized 

Starch 

Muds 


Numlier iif wells considered . 
Section drilled, feet per well . 
Productive section, feet per 

well....J. 

Piltrution. cc. in 30 min. 
IX-nsity, lb. per gal. . L... 
Viscosity. Marsh funnel. 
Starch used. lb. per well 
Clay used, lb. per well. 

C. >st of clay per well. [... 

Cost of drilling mud I tier *t 

of hole.. 


j 4 .Him* 

I 

400 
Ol 
I I . 

4 * 

n 

40,000 
i $4*5 


' 4.X00 

l 

400 

15 

10. 

.**» 

1 4.000 

jft.OOO 

, % iJS 
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war abroad. Starch, on the other hand, is 
readily available from a number of domestic 
sources. Pasted starch has been added to 
the mud used in drilling the productive 
section in about 80 wells in West Texas. 

Although this study was directed particu¬ 
larly toward a solution of drilling-mud 
problems in West Texas fields, the results 
are applicable to other areas in which the 
mud becomes contaminated with salt. In 
the Gulf ('oast, for example, overhanging, 
mush room-type salt domes occur occa¬ 
sionally, and in marine operations it is 
frequently necessary' to use sea water in 
making mud. In such conditions, wall¬ 
building properties of the drilling mud can 
be improved by the addition of gums or 
gelatinized starch. 
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PLAINTIFF’S EXHIBIT 12. 
Impermex—Tons Sold. 


Year Pacific Coast Mid-Continent Gulf Coast Export Total 

1941 . 404 42 .... 446 

1942 . 626 51 .... ^77 

1943 . 1,831 154 .... 1,985 

1944 . 3,914 729 .... 4,fc43 

1945 . 512 4,724 1,507 91 6,^34 

1946 . 1,211 3,802 1,377 91 6,^81 

1947 . 1,678 4,500 2,104 584 8,866 

1948 . 1,697 7,346 4,397 878 14,318 

1949 . 624 5,187 3,274 311 9,396 

Totals . 5,722 32,334 13,635 1,955 53,^46 
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Nam* 

Acid Cresol Red 
Acid. Mata Cresol Purple 
Thymol Blue 

Benzo Yellow .. 

Bromcresol Green 
Bromphenol Blue 
Methyl Red 
Chlorphenol Red 
Bromcrosol Purple 
Bromthymol Blue 
Phenol Red 
Cresol Red 
Meta Cresol Purple 
Thymol Blue 
Phthalein Red „ 

Tolyl Red 
Parazo Orange 
Acyl Blue 


COMMON 

INDICATORS 



pH Rang* 

Color Change 

. .. 

. ... 0.2- 1.8 

Red-Yellow 


1.2- 2.8 

Red-Yellow 


1.2- 2.8 

Red-Yellow 


2.4- 4.0 

Red-Yellow 


3.8- 5.4 

Yellow-Blue 


3.0- 4.6 

Yellow-Blue 


4.4- 6.0 

Red-Yellow 


5.2- 6.8 

Yellow-Red 


5.2- 6.8 

Yellow-Purple 

. 

6.0- 7.6 

Yellow-Blue 


6.8- 8.4 

Yellow-Red 


7.2- 8.8 

Yellow-Red 


7.6- 9.2 

Yellow-Purple 


8.0- 9.6 

Yellow-Blue 


8.6-10.2 

Yellow-Red 


10.0- 1.6 

Red-Yellow 


11.0- 2.6 

Yellow-Orange 


12.0-3.6 

Red-Blue 


♦APPROXIMATE pH VALUES 


The following tables 

give approximate pH 

values 

for a number of acids 

and bases. All values are 

rounded off to the 

nearest tenth and are based on measurements m<| 

ide at 25° C. 


pH VALUES 

OF ACIDS 


Hydrochloric, N 


0.1 

Citric, 0.IN 

2.2 

Hydrochloric. 0.IN 


l.l 

Formic. 0.IN 

2.3 

Hydrochloric. 0.0IN 


2.0 

Lactic. 0.1N 

2.4 

Sulfuric. N 


0.3 

Acetic, N 

2.4 

Sulfuric. 0.IN 


1.2 

Acetic. 0.IN 

2.9 

Sulfuric, 0.0IN 


2.1 

Acetic. 0.0IN 

3.4 

Orthophosphoric. 0.1 N 

1.5 

Benzoic, 0.IN 

3.0 

Sulfurous, 0.IN 


1.5 

Alum, 0.IN . 

3.2 

Tartaric, 0.IN 


2.2 

Carbonic (saturated 

) 3.8 

Oxalic. 0.IN 


1.6 

Hydrogen Sulfide, 0 

. 1N .. 4.1 

Malic. 0.1 N 


2.2 

Arsenious (saturated 

) .. • 5.0 

Boric, 0.IN 


5.2 

Hydrocyanic. 0.1 N 

5.1 



pH VALUES 

OF BASES 



Sodium Hydroxide. N 

14.0 

Ammonia, N 


1 1.6 

Sodium Hydroxide, 0.IN 

13.0 

Ammonia, 0.IN 


1 l.l 

Sodium Hydroxide. 0.0IN 

12.0 

Ammonia. 0.0IN 


10.6 

Potassium Hydroxide, N 

14.0 

Potassium Cyanide, l 

3. IN 

11.0 

Potassium Hydroxide, 0.IN 

- - 13.0 

Magnesia (saturated 

) .... 

10.5 

Potassium Hydroxide. 0.0IN 

.12.0 

Sodium Sesquicarbor 

ate, 0.IN 

10.1 

Lime (saturated) 

12.4 

Ferrous Hydroxide (i 

saturated) 

9.5 

Sodium Metasilicate, 0.IN „ 

12.6 

Calcium Carbonate. 

[saturated) 

9.4 

Trisodium Phosphate. 0.1 N 

12.0 

Borax, 0.0IN .. 


9.2 

Sodium Carbonate, 0.IN 

11.6 

Sodium Bicarbonate, 

0.IN .. 

8.4 

* Reproduced from "Modern pH and Chlorine Control" by permission i 
Baltimore, Md. 

»f W. A. Taylor 

and Co.. 
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a 

H VALUES OF SOLUTIONS OF SOD* PRODUCTS 



12.0 * 


11.6 


\ PH 






% Concentration 


Reference*: NaOH— Kiel & Louck*. Transaction* EectroOiemlcai Society. 67. 81 (143%. 

Na»PiOi—General Chemical Company—Tachnlcal Service Division. * 

Na«P«Oia—Rumford Chemical Company—Industrial Bulletin NoJ&t. 

NaiO. SlO*. SHjO—R. W. Harman. I. Phym. Cham.. 30. 1100-11 (1936) & 29. 1155-68 
Othnr*—C.D.R. 47.27—The Solvay Proceaa Company Laboratories. 


50 
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DEFENDANT’S EXHIBIT D. 

Stem—Role of Clay and Other Minerals 
in Oil Well Drilling Fluids. 

R. I. 3556. 

The control of the thickness of the filter cake and its 
perviousness have a major importance in the control the 
drilling operations and frequent routine tests on this prop¬ 
erty of the silicate mud are recommended. While it is 
claimed that it is possible to maintain conditions equal to 
those normally experienced with water muds, the filter test 
often shows erratic results. Occasionally it is possible to 
prepare salt-silicate muds which have the surprisingly low 
filter test of 5 cc. as measured according to the A. P. I. 
standard method for 30 minutes (3, 4). However the filter 
cake tends to be brittle and somewhat nonuniform in char¬ 
acter; these conditions can be controlled but require care¬ 
ful supervision and add another hazard to the drilling 
difficulties. 

The use of silicate has an objection incident to lodging 
of the hole. A common practice in drilling is to obtain an 
electrical log of the formations by lowering a set of elec¬ 
trodes into the borehole and noting the electrical charac¬ 
teristics (resistivity and spontaneous potential) of the 
formation. These electrical determinations are predicated 
upon the usual condition that the drilling fluid is a rela¬ 
tively poor electrical conductor. The silicate-salt mud, 
however, contains a high concentration of electrolyte, and 
therefore is a good electrical conductor; the resulting sjhort- 
circuiting through the hole slurs the formation character, 
hence it is extremely difficult to obtain an electrical log of 
a borehole of diagnostic or usable character when| the 
silicate-salt fluid is used (although recent tests indicate 
that it is possible); for that reason, many operators hesi¬ 
tate to use it. 
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Alginate. —Sodium alginate, an extract of kelp, a sea¬ 
weed abundant off the coast of California, has the charac¬ 
teristic of forming itno a fibrous, stringy, gelatinous mass 
when it reacts -with a soluble calcium salt, such as calcium 
chloride. When wells are drilled, it frequently happens that 
a porous formation is penetrated, and then some way of 
sealing off the porosity is desired. To accomplish this the 
sodium alginate in water solution is pumped down the 
hole to the position where the sealing is to be accom¬ 
plished. Then calcium chloride is pumped directly behind, 
and when the two react, calcium alginate is formed in the 
fibrous, stringy condition described above. The tough, 
fibrous matting occurs at the place where it is wanted, and 
claim is made 9 that it is effective even in porous forma¬ 
tions where salt water occurs. Although the cost is 
appreciable the amount required may be small enough so 
that it can be used economically if it will accomplish its 
purpose. 

Gum and Starch. —Several gums have been suggested 
and used as sources of colloidal material. They have been 
investigated because of the disturbing difficulty from the 
use of bentonite resulting in flocculation by salt water or 
other electrolyte. Gum tragacanth and several other 
organic gums have been tried, but the cost was prohibitive. 

Starch has been mentioned as a mud addition agent in 
the patent literature, notably by Harth (60) and Cannon 
(21). Harth mentioned it as an alternative for bentonite, 
while Cannon describes its use with high concentration of 
alkali for drilling through heaving shale. 

Starch is inferior to bentonite in those muds in which 
bentonite is effective, namely, fresh-water mud. Neither 
starch nor bentonite is effective to prevent filtration in a 
salt-water mud. 


9 Red Seal Chemical Co., Los Angeles, Calif. 
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It is only recently that starch has found application in 
drilling muds as a result of the development that hjydro- 
lyzed starch imparts a good filter test to salt-water mud. 
For this purpose the starch may be hydrolyzed by bailing 
a 10-percent starch suspension in sodium hydroxide (} per¬ 
cent by weight; or starch: sodium hydroxide 10:1). A pH 
of about 11 or 12 has been found desirable. 

One important point is that starch tends to ferment un¬ 
less a preservative is added. An effective preservative is 
sodium chloride (salt), so that it is possible to accomplish 
a dual function when drilling through a salt formation. 
The salt does not flocculate the hydrolyzed colloidal siarch 
suspension, so that the desirable qualities of the muq are 
not destroyed, and the salt that does enter the mud acts as 
a preservative to prevent the fermentation of starch. A 
salt concentration of about 10 percent is adequate. It is 
surprising that the hydrolyzed starch does not increase 
the viscosity of the mud (in fact, reduces it slightly) and 
that the main effect is an improvement in the filter test, 
even when salt conditions are met. Barnes (7) also pro¬ 
poses the use of starch, with an alcohol, to attain the ^ame 
objective. Certain clays are added to the mud to give it 
1 ‘body,” even though the colloidal portion is replaced by 
the starch. This starch treatment is less expensive than 
the silicate drilling fluid and according to Cannon, 10 may 
be at least equally as effective. 

Fibrous Materials. —Sugarcane bagasse, cottonseed hulls, 
straw, and even wood sawdust have been added to mu^l to 
improve its filter test, so that the mud will form a fibrous 
filter bed to span voids and porous portions of the foifma- 
tion. Recently shredded cellophane scrap has been ijised 
successfully, and flake mica (8) has been recommended! for 
the same purpose. Whichever material is used, the pur¬ 
pose is the same—to bridge over the voids and form an 
impervious, thin, but tough sheath on the wall of the hole. 

io Cannon, George E., Humble Oil & Refining Co., Houston, Tex. 
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Control of Mud Properties—Chemical Treatment. 

From the variety of materials used in the drilling mnds, 
as described and discussed in the previous paragraphs, it 
would appear that the character of a mud can be con¬ 
trolled at will by suitable chemical treatment. That is 
quite true for almost any condition except one. No chemi¬ 
cal treatment has yet been found that will prevent floccula¬ 
tion of clay suspensions w’hen contaminated with salt 
water, although some benefit in resisting the * * *. 

DEFENDANT’S EXHIBIT F. 

Examiner’s Statement. 

Dated May 1, 1946. 

This is the Examiner’s Statement as to the appeal from 
the final rejection of claims 1 to 22, inclusive. The proposed 
amendment, filed September 10, 1945, which would cancel 
certain claims and amend others, has not been entered. 
(See paper No. 11.) 

The claims* on appeal are as follows: 

1. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, add¬ 
ing to such a fluid, a starchy colloid in an amount suf¬ 
ficient to substantially increase the viscosity and the 
wall-sealing properties of the fluid, while the fluid is 
maintained at a pH of about 12, in order to inhibit 
deterioration of the colloid. 

2. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, 
bringing such a fluid to a pH of about 12 and there¬ 
after adding a starchy colloid to said fluid in an amount 


* Note: These were later replaced by amended claims: see Examiner’s 
letter, August 23, 1946, pages 212 to 214, infra. 
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sufficient to substantially increase the viscosity and the 
wall-sealing properties of the fluid. 

3. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, (add¬ 
ing to such a fluid, while maintained at a pH of about 
12, sufficient of a starchy colloid to attain a substantial 
wall-seal of low water loss and at an operable well¬ 
drilling viscosity. 

4. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, 
bringing such a fluid to a pH of about 12 and adding 
to such a fluid, sufficient of a starch colloid to attain a 
substantial wall-seal of low water loss and at an 
operable well-drilling viscosity. 

5. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, 
bringing such a fluid to a pH of about 12, adding a 
starchy colloid to said fluid in an amount sufficient to 
substantially increase the viscosity and the wall-sealing 
properties of the fluid and thereafter maintaining iaid 
fluid at such pH. 

6. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, add¬ 
ing to such a fluid, while maintained at a pH of about 
12, a starchy colloid in an amount sufficient to attaip a 
water-loss of less than 5 c. c. 

7. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, 
bringing such a fluid to a pH of about 12 and adding 
a starchy colloid to said fluid in an amount sufficient 
to attain a water-loss of less than 5 c. c. 

8. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, 
bringing such a fluid to a pH of about 12, adding a 
starchy colloid to said fluid in an amount sufficient to 
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attain a water loss of less than 5 c. c., and thereafter 
adding an alkali and a starchy colloid, when required, 
in amounts sufficient to maintain said pH and said 
water loss. 

9. In the art of drilling wells by the employment of 
an aqueous drilling fluid the process comprising, add¬ 
ing to such a fluid, while maintained at a pH of about 
12, from 3% to 6% of a starchy colloid as related to 
the weight of the fluid. 

10. In the art of drilling wells by the employment of 
an aqueous drilling fluid the process comprising, bring¬ 
ing such a fluid to a pH of about 12 and thereafter add¬ 
ing a starchy colloid to said fluid in an amount from 
3% to 6% as related to the weight of the fluid. 

11. An aqueous well-drilling fluid of a pH of about 
12 and containing sufficient of a starchy colloid to 
attain a substantial wall-seal of low water loss and at 
an operable well-drilling viscosity. 

12. An aqueous well-drilling fluid of a pH of about 
12 and containing a starchy colloid in an amount suffi¬ 
cient to have a water-loss of less than 5 c. c. 

13. An aqueous well-drilling fluid of a pH of about 
12 and containing a starchy colloid in an amount suf¬ 
ficient to have a water-loss of less than 3 c. c. 

14. An aqueous well-drilling fluid of a pH of about 
12 and containing from 3 to 6% of a starchy colloid as 
related to the weight of the fluid. 

15. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, add¬ 
ing to such a fluid containing clay, a starchy colloid in 
an amount sufficient to substantially increase the vis¬ 
cosity and the wall-sealing properties of the fluid, while 
the fluid is maintained at a pH of about 12 in order 
to inhibit deterioration of said colloid. 
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16. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, add¬ 
ing to such a fluid a starchy colloid in an amount suf¬ 
ficient to substantially increase the viscosity and the 
wall-sealing properties of the fluid, while the fluid is 
maintained at a pH of about 12 in order to inl^ibit 
deterioration of said colloid and adding a concentrated 
colloidal clay to said fluid. 


17. An aqueous clay-laden well-drilling fluid qf a 
pH of about 12 and containing sufficient of a startchy 
colloid to attain a substantial wall-seal of low wi.ter 
loss and at an operable well-drilling viscosity. 

18. An aqueous well-drilling fluid of a pH of atyout 
12 and containing a concentrated colloidal clay knd 
sufficient of a starchy colloid to attain a substantial 
wall-seal of low water loss and at an operable ■wfell- 
drilling viscosity. 

I 

19. An aqueous well-drilling fluid of a pH of atJout 
12 and containing a concentrated colloidal clay and a 
starchy colloid in an amount sufficient to have a water- 
loss of less than 5 c. c. 

20. In the art of drilling wells by the employment 
of an aqueous drilling fluid, the process comprising, 
bringing such a fluid to a pH of about 12 and adding 
a starchy colloid and a concentrated colloidal clayl to 
said fluid in an amount sufficient to substantially in¬ 
crease the viscosity and the wall-sealing properties; of 
the fluid. 

21. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, add¬ 
ing to a cement-contaminated drilling fluid, a starchy 
colloid in an amount sufficient to substantially increase 
the viscosity and the wall-sealing properties of the 
fluid, while the fluid is maintained at a pH of about 12. 
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22. In the art of drilling wells by the employment of 
an aqueous drilling fluid, the process comprising, 
bringing a cement-contaminated drilling fluid to a pH 
of about 12 and thereafter adding a starchy colloid to 
said fluid in an amount sufficient to substantially in¬ 
crease the viscosity and the wall-sealing properties of 
the fluid. 

The references relied on are: 

Cannon 2,109,858, Mar. 1, 1938. 

Stem—Role of Clay and Other Minerals in Oil-Well 
Drilling Fluids—Report of Investigations No. 3556 
of Bureau of Mines—Feb. 1941—pages 76 and 77. 

Chemicals by Glyco—page 121—pub. 1944 by Glvco 
Products Co., Inc., of Brooklyn. 

The Solvay Blue Book—page 50—pub. 1943 by Solvay 
Sales Corp. of N. Y. 

Subject Matter. 

This case relates to aqueous drilling muds used in drill¬ 
ing oil and gas wells. The usual drilling mud is an aqueous 
suspension of clay used to remove cuttings, lubricate and 
cool the drill bit and plaster the walls of the borehole. 
When drilling where solid salt strata are encountered or 
where the drilling mud otherwise becomes heavily con¬ 
taminated with soluble salts, it has been found advisable 
to add gelatinized starch to the mud, because the soluble 
salts tend to flocculate the colloidal material in the clay. 
However, it may be desirable to use gelatinized starch in 
drilling muds even where no soluble salts are present. The 
starch tends to ferment especially where there is not a high 
enough concentration of salts to prevent bacterial action. 
Applicants have found that fermentation can be prevented 
and a drilling mud made and maintained in an advan¬ 
tageous condition by rendering the mud highly alkaline 
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and keeping it in that state when starch is used. Th£ re¬ 
sulting mud, which may or may not contain clay in addi¬ 
tion to the starch and alkali, has a very low water lop, a 
suitable viscosity for drilling, and is immune from| de¬ 
terioration due to fermentation. The water loss referjs to 
the wall-sealing properties of the mud, that is, its ability 
to plaster the walls of the borehole so as to prevent any 
large amount of water from the mud from passing out into 
the formations being drilled. Low w y ater loss is a very 
desirable property of a drilling mud. The viscosity shpuld 
be low enough to allow easy pumping of the mud and qyick 
settling of cuttings after the mud leaves the well, but ijiigh 
enough to keep the cuttings suspended until the mud can 
carry them out of the well. Applicants use enough alkali 
to keep the pH of the mud at about 12 and enough starch 
to give a water loss of less than 5 c. c.’s preferably and to 
keep the viscosity between desirable operating limits. 

The Rejections. 

All the claims stand finally rejected as being unpatent¬ 
able over the Cannon patent and over the Stern patent. 
The Examiner does not contend that these references teach 
the basic principle of applicants discovery, but they do 
show the use in drilling muds of the same materials and in 
the same proportions as these are set forth in the claims. It 
is immaterial that the materials are added for a different 
purpose, or that the patentee and the author did not appre¬ 
ciate all the advantages that resulted from the use of thpse 
compositions. 

Cannon discusses the addition of “treating agents” to 
drilling muds to prevent disintegration of heaving shhle. 
The “treating agents” are substances ordinarily used to 
reduce the viscosity of aqueous drilling muds. Cannon, 
however, uses them in amounts many times greater than 
those used for viscosity-reduction (page 1, column 2, lii)ies 
9 to 19). These treating agents comprise an alkaline ma- 
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terial such as caustic soda and an organic compound con¬ 
taining three or more hydroxyl groups. Starch is listed as 
an example of such a compound (page 2, column 1, lines 
2 to 5). The preferred material, according to Cannon, is 
tannin in the form of quebracho extract, and this is the ma¬ 
terial shown in the specific examples. In order to make up 
for the excessive thinning of the mud by these abnormally 
large amounts of “treating agents,” correspondingly large 
amounts of bentonite, or other colloidal materials are added 
to the mud. Bentonite is a concentrated colloidal clay meet¬ 
ing the terms of claims 18, 19 and 20 in this respect. The 
amount of caustic soda used is such as to give a pH of 
about 12 to the mud. The Chemicals by Glyco citation and 
the graph in the Solvay Blue Book show that the percent¬ 
ages of alkali shown in the examples in the Cannon patent 
would give a pH of about 12. This is a chemical fact and 
applicants have admitted it. There has been disagreement 
between the Examiner and the applicants as to the amount 
of starch to be used according to the teaching of the Can¬ 
non patent. The Examiner contends that the amount is that 
equivalent to the amount of quebracho extract in the spe¬ 
cific examples, which amount is 2%. The equivalent amount 
would also be about 2%. Applicants contend that the que¬ 
bracho and starch are both used to reduce the viscosity, 
that the amount of starch that Cannon would use would be 
that which would give a viscosity reduction, and that this 
amount is much less than 2%. In the Examiner’s opinion 
this argument is fallacious because the premise on which it 
is based is incorrect. Cannon does not use the starch or 
quebracho to reduce the viscosity. He states that he uses 
these materials, which ordinarily reduce the viscosity, in 
amounts “at least fifty to one hundred times as high” as 
would be ordinarily used to reduce the viscosity (page 1, 
column 2, lines 9 to 13). Therefore, in following the teach¬ 
ing of the Cannon patent, you would use the same amounts 
that applicants suggest using and these amounts would be 
within the range in the present claims. 
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The Stern publication discloses the use of gelatinized 
(hydrolyzed) starch and sodium hydroxide in high concen¬ 
trations in a salt water drilling mud. The pertinent por¬ 
tion is: 

“It is only recently that starch has found applica¬ 
tion in drilling muds as a result of the development 
that hydrolyzed starch imparts a good filter test to 
salt-water mud. For this purpose the starch mdy be 
hydrolyzed by boiling a 10 percent starch suspension 
in sodium hydroxide (1 percent by weight; or starch: 
sodium hydroxide 10:1). A pH of abou" 11 or 1 % has 
been found desirable.” 

Applicants do not dispute the fact that a 1% sodium 
hydroxide solution would have a pH of about 12. From the 
graph on page 50 of the Solvay Blue Book it appears that a 
1% caustic soda solution would have a pH of about 12.95 at 
86° F. Applicants contend that the statement “a pH of 
about 11 or 12 has been found desirable” means that 
the pH of the starch-caustic soda mixture should be 11 or 
12 and not that the pH of the mud to which it is abided 
must be 11 or 12. The Examiner is convinced that it the 
pH of the mud that is referred to. When you specify the 
amounts of sodium hydroxide, water and starch, the pH is 
fixed. A 1% solution of sodium hydroxide (caustic soda) 
must necessarily have a pH of about 12.95. The presence of 
the starch will not materially change the pH. Therefore 
the only composition whose pH could vary is the finished 
mud, and this is what Stern must be referring to when he 
states that a pH of 11 or 12 has been found desirable. If 
a condition is stated as being desirable, this presupposes a 
choice, a possibility that conditions may be varied. Sjince 
the starch-caustic soda mixture cannot vary in pH, Stem 
must have meant that the drilling mud could be adjusted 
to the most desirable pH of 11 or 12. 



Conclusion. 


It is believed that the final rejection of all the claims as 
being unpatentable over the prior art is sound and proper. 
It is respectfully requested that this rejection be sustained. 

Examiner. 

EXAMINER’S LETTER, AUGUST 23, 1946. 

Responsive to amendment filed July 29, 1946. 

The proposed amendments, filed September 10,1945, June 

21, 1946, and July 29,1946, (papers No. 8, 14, and 16) have 
now been entered since they appear to place the case in 
better condition for appeal. These amendments do not put 
the case in condition for allowance. The grounds of rejec¬ 
tion made in the Office actions of August 22, 1944 and May 

22, 1945, and discussed in the Examiner’s Statement on 
Appeal are still considered sound. The case is therefore 
being returned to the jurisdiction of the Board of Appeals. 
The claims now on appeal are 3, 4, 5, 8, 11, 15 to 18, 21, 
and 22. In their amended form they are reproduced 
below:* 

Claim 3. In the art of drilling wells by the employ¬ 
ment of an aqueous mud-laden drilling fluid, the 
process comprising, adding to such a fluid, while main¬ 
tained at a pH of about 12, sufficient of a starchy 
colloid to attain and maintain a substantial wall-seal 
of low water loss, viz., below 5 c. c. (A. P. I.) and at 
an operable well-drilling viscosity. 

Claim 4. In the art of drilling wells by the employ¬ 
ment of an aqueous mud-laden drilling fluid, the 
process comprising, bringing such a fluid to a pH of 
about 12 and adding to such a fluid while maintained 
at such pH, sufficient of a starchy colloid to attain 




Note: Claims 11, 17 and 18 were later withdrawn. 
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and maintain a substantial wall-seal of lo 
viz., below 5 c. c. and at an operable 
viscosity. 

Claim 5. In the art of drilling wells by the employ¬ 
ment of an aqueous mud-laden drilling fluid, the 
process comprising, bringing such a fluid to a jpH of 
about 12, adding a starchy colloid to attain a sub¬ 
stantial wall-seal of low water-loss, viz., below 5 c. c. 
(A. P. I.) and at an operable well-drilling viscosity, 
and thereafter maintaining said fluid at such pH in 
order to maintain such water-loss. 

Claim 8. In the art of drilling wells by the employ¬ 
ment of an aqueous mud-laden drilling fluicj, the 
process comprising, bringing such a fluid to a i)H of 
about 12, adding a starchy colloid to said fluid in an 
amount sufficient to attain a substantial wall-seal of 


v wat^r loss, 
well-drilling 


low water-loss, viz., below 5 c. c. (A. P. I.) and at an 
operable well-drilling viscosity, and thereafter adding 
an alkali and a starchy colloid, when required, in 
amounts sufficient to maintain said pH and said ^vater 
loss. 


Claim 11. An aqueous mud-laden w T ell-drilling fluid 
maintained at a pH of about 12 and containing suffi¬ 
cient of a starchy colloid to attain and maintain a 
substantial well-seal of low water loss, viz., belbw 5 
c. c. and at an operable well-drilling viscosity. 

Claim 15. In the art of drilling wells by the emjploy- 
ment of an aqueous mud-laden drilling fluid, the 
process comprising, adding to such a fluid containing 
a colloidal clay, a starchy colloid in an amount suffi¬ 
cient to attain and maintain a substantial wall-seal of 
low water-loss, viz., below 5 c. c., while the fluid is 
maintained at a pH of about 12. 

Claim 16. In the art of drilling wells by the employ¬ 
ment of an aqueous mud-laden drilling fluid, the 
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process comprising, adding to such a fluid a starchy 
colloid in an amount sufficient to attain and maintain 
a substantial wall-seal of low water-loss, viz., below 5 
c. c., while the fluid is maintained at a pH of about 12 
and adding a concentrated colloidal clay to said fluid. 

Claim 17. An aqueous clay-laden well-drilling fluid 
maintained at a pH of about 12 and containing suffi¬ 
cient of a starchy colloid to attain and maintain a 
substantial wall-seal of low water loss, viz., below 5 
c. c. and at an operable well-drilling viscosity. 

Claim 18. An aqueous mud-laden well-drilling fluid 
maintained at a pH of about 12 and containing a con¬ 
centrated colloidal clay and sufficient of a starchy 
colloid to attain and maintain a substantial wall-seal 
of low water loss, viz., below 5 c. c. and at an operable 
well-drilling viscosity. 

Claim 21. In the art of drilling 'wells by the employ¬ 
ment of an aqueous mud-laden drilling fluid, the 
process comprising, adding to a cement-contaminated 
drilling fluid, a starchy colloid in an amount sufficient 
to attain and maintain a substantial wall-seal of low 
water-loss, viz., below 5 c. c., while the fluid is main¬ 
tained at a pH of about 12. 

Claim 22. In the art of drilling wells by the employ¬ 
ment of an aqueous mud-laden drilling fluid, the 
process comprising, bringing a cement-contaminated 
drilling fluid to a pH of about 12 and thereafter adding 
a starchy colloid to said fluid in an amount sufficient 
to attain and maintain a substantial wall-seal of low 
water-loss, viz., below 5 c. c. 


JRL :RR 


Examiner 
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DEFENDANT’S EXHIBIT H. 

Decision of Board, of Appeals. 

Dated July 4, 1948. 

This is an appeal from the action of the Examiner finally 
rejecting claims 3, 4, 5, 8, 11, 15, 16 to 18, inclusive, 21 and 
22. These are all the claims which now remain entered 
in the case. Claims 11, 17 and 18 have been with4rawn 
and the appeal will be dismissed as to these claims. 

Claim 3 will serve as illustrative and reads as follows: 

3. In the art of drilling wells by the employment of 
an aqueous mud-laden drilling fluid, the process com¬ 
prising, adding to such a fluid, while maintained at a 
pH of about 12, sufficient of a starchy colloid to attain 
and maintain a substantial wall-seal of low water loss, 
viz., below 5 c. c. (A. P. I.) and at an operable iwell- 
drilling viscosity. 

The references relied upon are: 

Cannon 2,109,858, Mar. 1, 1938. 

Stern—Role of Clay and Other Minerals in Oil-ivell 
Drilling Fluids—Report of Investigations No. p56 
of Bureau of Mines—Feb. 1941—pages 76 and 77. 

Chemicals by Glyco—page 121—pub. 1944 by Glyco 
Products Co., Inc., of Brooklyn. 

The Solvay Blue Book—page 50—pub. 1943 by Solway 
Sales Corp. of N. Y. 

This application relates to the art of drilling wells. The 
Examiner, in page 4 of his Statement of May 1, 1946, has 
gone into considerable detail concerning the peculiar prob¬ 
lems in this art, which need not be repeated here. f the 
appealed claims recite a process in the art of drilling w£lls 
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by the employment of an aqueous mud-laden drilling fluid 
which comprises adding to such a fluid while maintained at 
a pH of about 12, sufficient of a starchy colloid to attain 
and maintain a substantial wall-seal of low water loss and 
at an operable well drilling viscosity. The water loss is 
below 5 c. c. according to the testing procedure set up by 
the American Petroleum Institute. Appellants 7 specifica¬ 
tion points out that it is old to use starch in mud-laden 
well drilling fluids but the starch deteriorates by fermenta¬ 
tion. Appellants overcame this deterioration and fermen¬ 
tation by maintaining the fluid at a pH of about 12. This 
pH may vary from about 11.7 to 13.3 as shown by page 7 
of the specification. Above pH 13.3, the starch tends to 
begin to become less effective. 

The Examiner has cited a number of references. Cannon 
shows a well drilling fluid which is made and kept dis¬ 
tinctly alkaline. Starch is mentioned as a constituent. 

The Stern publication mentions the use of starch in well 
drilling muds and states that a pH of 11 or 12 is desirable. 

Page 50 of the Solvay Blue Book shows that a 1% caustic 
soda solution has a pH of about 12.9. 

Page 121 of Chemicals by Glyco shows the pH values of 
various bases and acids. 

The claims have been rejected as being unpatentable 
over the Cannon patent or over the Stern publication. The 
Examiner appears to concede that these references do not 
add the alkali for the purpose of preventing fermentation 
and deterioration of the starch. However, he contends that 
the references show the addition to drilling muds of starch 
and alkali in substantially the same proportions as set 
forth in the claims and that it was immaterial that the 
agents are added for a different purpose or that the refer¬ 
ences did not appreciate all the advantages that resulted 
from the use of these compositions. 
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In the rejection on Cannon, the Examiner notes that this 
reference discusses the addition of “treating agentq” to 
drilling muds to prevent disintegration of heaving shale, 
and that such agents are substances ordinarily usbd to 
reduce the viscosity of aqueous drilling muds. Cannon 
uses them in amounts many times greater than those used 
for viscosity reduction (page 1, Column 2, lines 9 tq 13). 
These treating agents comprise an alkaline material such 
as caustic soda and an organic compound containing three 
or more hydroxyl groups. Starch is set forth as being an 
example of such a suitable organic compound in page 2, 
column 1, lines 2 to 5. The only specific examples in Can¬ 
non show Quebracho extract which is tannin or tannic acid. 
In order to make up for the excessive thinning of the mud 
by the large amounts of treating agents, large amounts of 
bentonite are added. The Examiner states that the amount 
of caustic soda is such as to give a pH of about 12 to the 
mud and he refers to the graph in the Solvay Blue Book 
and the Chemicals by Glyco to show that the percentage of 
alkali set forth in the examples in the Cannon patent wpuld 
give a pH of about 12. The Examiner holds this to be a 
chemical fact and that applicants have admitted it, but he 
failed to point out just where this admission occurs ip the 
record. 


The Examiner contends that the amount of starch sug 


gested to be used by Cannon would be the same as the 


2 % 


Quebracho extract as they have been disclosed as equiva¬ 
lents. Thus, the Examiner holds that Cannon shows the 
addition of starch and alkali to a well drilling mud in feub- 
stantially the same proportions as employed by appellants. 

In his rejection on the Stern publication, the Examiner 
quotes the second complete paragraph on page 77 showing 
the addition of starch to drilling muds and that a pH of 11 
or 12 has been found desirable. The Examiner holds that 
this pH refers to the mud since the starch suspension has 
been prepared with 1% by weight of sodium hydroxide 




which would give a pH of 12.95 stating that the starch 
would not materially change the pH. Thus, the only com¬ 
position whose pH could vary is the finished mud, and the 
Examiner concludes that this is what Stern must be refer¬ 
ring to when he states that a pH of 11 or 12 has been 
found desirable. Since the starch-caustic soda mixture has 
a fixed higher pH value, the Examiner holds that Stern 
must have meant that the drilling mud could be adjusted 
to a pH of 11 or 12. 

Appellants have argued in an extended and carefully 
detailed brief that the references do not disclose and do 
not teach their invention. They have discussed at length 
the problems in the well drilling art and two patents not 
cited by the Examiner as illustrating the prior art. They 
state that the invention is extremely important and has 
gone into wide use. Reference is made to an affidavit re¬ 
ceived September 10, 1945 by Professor Dodge who con¬ 
cludes that subject matter claimed is entirely new, has gone 
into wide use and has been highly successful. Appellants 
emphasize that the fluid is maintained at a pH of about 12 
and that it is not sufficient that the drilling fluid be simply 
brought to this pH. Above pH 13.3, the starch tends to 
begin to become less effective. 

Appellants contend that Cannon is for an entirely differ¬ 
ent process than their own, since he deals with the problem 
of heaving shale in well drilling. Cannon overtreats the 
drilling fluid with a high proportion of caustic and tannin 
to drastically reduce viscosity and then restores viscosity 
by adding bentonite. While appellants admit that Cannon 
shows starch, they maintain that he does not show how 
much to use and that there is no suggestion that the same 
amount of starch be used as Quebracho extract. In fact, 
appellants contend that it was a mistake for Cannon to in¬ 
clude starch with tannins and that the starch should have 
been classified with bentonite and other colloidal material. 
It is argued that since some of the specific examples of 
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Cannon show 2% and 7% caustic soda, that a pH Way 
beyond 12 would result and that at such a pH, starch 
would break down to sugar. No evidence was presented to 
support this argument that the starch would become suj^ar. 

As for the Stern publication, it is contended that it is 
just as far fetched as Cannon as a reference. Gum jand 
starch are commented upon under one heading by St^m. 
Bentonite also is discussed under this heading and appel¬ 
lants conclude that all these agents should be classified 
together. Stern comments on the inferiority of stared to 
bentonite in fresh water mud. The paragraph following 
this comment reads: 

“It is only recently that starch has found applica¬ 
tion in drilling muds as a result of the development 
that hydrolyzed starch imparts a good filter test to 
salt-water mud. For this purpose the starch may be 
hydrolyzed by boiling a 10-percent starch suspension^ in 
sodium hydroxide (1 percent by weight; or starch: 
sodium hydroxide 10.1). A pH of about 11 or 12 has 
been found desirable.” 

This paragraph according to appellants merely medns 
nothing but a process of hydrolyzing starch and there is no 
teaching that Stern meant to maintain the drilling mud at 
pH 11 or 12. 

We have given careful consideration to the complete 
discussion and arguments presented on behalf of appel¬ 
lants, but we are of the opinion that the conclusion reached 
by the Examiner is correct as to each of the references. 
Cannon cannot be dismissed because he was trying to solve 
a problem encountered with heaving shale. Cannon \*fas 
doing what appellants are doing and that is drilling wells 
employing a well drilling fluid which is maintained alkaline 
with a concentration of caustic soda in excess of % of 1% 
by weight of the drilling mud. Thus, the pH value of the 
drilling mud as shown by the chart in the Solvay Blbe 
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Book begins about pH 12.6. When 1% caustic soda is 
used, as shown in the specific example in page 2, column 2, 
lines 3 to 8 of Cannon, the pH will be about 12.95. There 
is no showing by appellants that a high pH is harmful. 
Actually, they show that at a pH of above 13.3, the starch 
only tends to begin to become less effective. Thus, there is 
nothing critical in the pH of about 12 recited in the claims 
and we believe that about this pH is fully shown by 
Cannon. 

The only remaining feature in controversy in Cannon is 
the inclusion of starch as the equivalent of tannic acid or 
Quebracho extract. Appellants contend that this is a 
mistake. We do not so find it, since Cannon deliberately, 
and not accidentally, as far as we can determine, included 
starch as an equivalent of tannic acid as the organic com¬ 
pound capable of being used in the alkaline well drilling 
mud. He not only disclosed this, but also all the claims 
recite the starch and tannic acid as equivalents in the 
Markush group. It is true that no specific example of 
Cannon shows starch. In the three specific examples on 
page 2, second column, only Quebracho extract (crude 
tannic acid) is disclosed and 2% of it is used in the second 
and third examples. In view of the teaching of equiv¬ 
alency by Cannon of starch and tannic acid, we do not re¬ 
gard that the Examiner is in error in assuming that about 
the same amount of starch would be used as the tannic 
acid or Quebracho extract. In any event, Cannon points 
out in page 2, column 2, lines 10 to 15 that the proportions 
of Quebracho extract as well as other ingredients can be 
varied over a wide range. We are therefore of the opinion 
that Cannon is a proper anticipation of the recital in the 
claims of a starchy colloid in substantially the proportions 
recited. Cannon adds bentonite and it is noted that appel¬ 
lants also may add bentonite or other colloidal clay and 
that claims reciting this addition have been cancelled. 
Cannon does not show that the alkaline condition of the 
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mud would prevent the starch content of the well drilling 
mud from deterioration or fermentation. We agree with 
the Examiner that it was immaterial whether or not Can¬ 
non knew this. There is no showing that even the higher 
concentrations of alkali included in Cannon would bause 
the starch content of the drilling mud to turn into sugar or 
that it would be materially detrimental to the process. 

As for the Stem publication, there is no doubt tl^at it 
shows the use of starch in well drilling muds for the very 
same purpose as employed by appellants, so as to injipart 
a good filter test. For this purpose the starch is hydrolyzed 
in 1% sodium hydroxide which the Examiner pointd out 
will give a pH of about 12.9 to the mixture. If this is so, 
and there appears to be no convincing evidence to the 
contrary, the statement in Stern that a pH of 11 or lij has 
been found desirable may properly be regarded as applying 
to the drilling mud containing the hydrolyzed starch. We 
therefore agree with the Examiner’s interpretation of this 
reference and are of the opinion that it teaches a well drill¬ 
ing mud having a pH of about 11 or 12 and containing 
hydrolyzed starch. The maintenance of the mud at this 
pH we do not regard as a patentable distinction, if any. 
The claims do not, in our opinion, define anything paient- 
able over the Stern publication. While Stern, like Cannon, 
does not disclose that the alkali keeps the starch in the well 
drilling mud from spoiling or fermenting, the discovery 
of this property of an old well drilling mud cannot impart 
patentability to the otherwise patentable well drilling 
mud. In this connection we direct attention to In re Jdnes, 
1941 C. D. 686, 120 F. (2d) 1019, wherein the Court stJted: 

“The only difference we can perceive between the 
disclosure of appellant and that of the reference is 
that appellant has discovered an additional result in 
the use of the same added materials with drilling mud. 
This, of itself, cannot lend patentability to the claims. 
See In re King et al., 27 C. C. P. A. (Patents) 754, 107 






F. (2d) 618; In re Newton et al., 25 C. C. P. A. (Pat¬ 
ents) 1106, 96 F. (2d) 291; In re James, 23 C. C. P. A. 
(Patents) 1124, 83 F. (2d) 313, and In re Burk, 22 C. C. 
P. A. (Patents) 731, 73 F. (2d) 497.” 

The appeal is dismissed as to claims 11, 17 and 18. 

The decision of the Examiner is affirmed. 


In event of appeal attention is directed to In re Boyce, 
32 C. C. P. A. 718, 144 Fed. (2d) 896, 1944 C. D. 609, 568 
0. G. 568, 63 U. S. P. Q. 80, in regard to specifically includ¬ 
ing in the appeal notice all grounds of rejection in the Ex¬ 
aminer’s Statement not expressly overruled by the Board. 


June 4, 1948. 


E. F. Klinge, ) 

Examiner-in-Chief. ) 

E. W. Geniesse, ) Board 

Examiner-in-Chief. ) of 
I. G. Stone, ) Appeals 

Examiner-in-Chief ) 
(Acting). ) 


Messrs. Bruninga and Sutherland, 
1004 Market Street, 

St. Louis, Missouri. 
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STATEMENT OF QUESTIONS PRESENTED. 

The application in suit, for a process, is based on a dis¬ 
covery by the applicants that if a drilling fluid used jua 
the drilling of oil and gas wells and containing gelatinized 
starch, is maintained at a specified high alkalinity, thin 
the fluid will be rendered and maintained immune against 
fermentation; which otherwise would deteriorate the fluid. 
The invention is of great value to the art. The prior art 
relied on by the Patent Office does not disclose that dis¬ 
covery. All that is conceded by the Patent Office. 

The Stem Report relied on specifies the alkalinity of a 


gelatinized suspension and not of the drilling fluid itself. 
The Cannon patent discloses the employment of caustic 
soda and tannic acid to reduce the viscosity of the drilling 
fluid. It simply mentions “starch”, not gelatinized starch. 
Any attempt to substitute starch for tannic acid in th[e 
Cannon process will render it inoperable. All that was 
confirmed by four highly skilled in this art witnesses sup¬ 
ported by authoritative literature; and their testimony whs 
not refuted by defendant at the trial. The question is, do 


those citations constitute a statutory bar against the 
plication? 
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No. 10,873. 

APPELLANT’S BRIEF. 

UNITED STATES COURT OF APPEALS 

FOR THE DISTRICT OF COLUMBIA CIRCUIT. 


NATIONAL LEAD COMPANY, a Corporation, 
Appellant, 

vs. 

JOHN A. MARZALL, Commissioner of Patents, 

Appellee. 


Appeal from the United States District Court for the 
District of Columbia. 


JURISDICTIONAL STATEMENT. 

This is a Civil action under R. S. 4915, 35 U. S. C. 63, 
by plaintiff-appellant, National Lead Company, Assignee 
of the Sikes and Beesley application, Serial No. 489,890, 
against defendant-appellee, John A. Marzall, Commis¬ 
sioner of Patents, for a judgment authorizing the Com¬ 
missioner to issue a patent on that application to plaintiff. 
There are no adverse parties other than the Commissioner 
of Patents, because this action is from a Decision of the 
Board of Appeals affirming the Primary Examiner in his 
rejection of all of the claims remaining in the application, 
none having been allowed. The jurisdiction is set out in 
the Complaint, App. l. # 

After a trial on testimony, depositions and exhibits, the 
District Court rendered an “Informal Memorandum”, ApJ). 
6, in favor of appellee refusing all of the claims in suit 
and approved Findings of Fact and Conclusions of La'lv 
as submitted by defendant-appellee, App. 6-8, and a Judg¬ 
ment dismissing the Complaint, App. 12. Plaintiff’s Prc|- 

• There is a printed Joint Appendix, to which reference is had as Apj?. 
The transcript before the District Court will be referred to as Tr. anld 
the depositions as Dep.; both are noted in the margin of the Joint Ap¬ 
pendix. 
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posed Findings of Fact, App. 8-11, were not approved and 
Plaintiffs Motion for a New Trial, App. 12, was overruled, 
App. 22. This appeal is under 28 U. S. C. 1291. 

STATEMENT OF CASE. 

The invention of the application in suit relates to the 
art or process of drilling wells, particularly oil and gas 
wells, by the almost universally used rotary system of 
drilling and which employs an aqueous mud-laden drilling 
fluid, also called a drilling mud. More specifically the 
drilling fluid is one in which a “starchy colloid”, i. e., 
gelatinized starch is added to the drilling fluid to seal the 
wall of the bore-hole against passage or “loss” of water 
from the drilling fluid to the formation being drilled. 

The characteristic feature of the invention resides in 
maintaining the alkalinity of the drilling fluid at a definite 
value, so as to not only attain, but to maintain the wall 
seal at a “low water loss”, during the course of drilling, 
but with all at an operable viscosity or consistency. The 
specification and the claims, as will be later shown, ex¬ 
press the alkalinity as well as the water loss in well known 
scientific terms, the former as “at a pH of about 12” and 
the latter as “below 5 cc”. 

The application in suit is unusual, because, it not only 
acknowledges what was in the prior art, but distinguishes 
therefrom as an art or process, as well as setting out the 
advantages thereover which are distinct. 

The process has, since the year 1943, the year of the 
filing of the application, gone into rapidly increasing use, 
PI. Ex. 12, App. 187, identified App. 39, Tr. 55. Indeed so 
important to the well drilling art was the process deemed 
by the War Production Board during the late war, that 
plaintiff was permitted and even encouraged to sell gelati¬ 
nized starch, a food product, in trainloads to the well 
drilling industry, App. 40, Tr. 58. At the time of the 
trial at least one-half of gelatinized starch was used in 
accordance with applicant’s process, the rest was used 
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where the drilling is through salt, App. 38, Tr. 49, fater 
discussed p. 7, infra.* 

We want to observe here that the policy of plaintiff is 
not to monopolize for itself the exclusive use of the process 
or of gelatinized starch sold for such employment, but 
plaintiff offers licenses under its patents at a reasonable 
royalty without restriction as to purchase of materials 
from others than plaintiff, App. 94, Dep. 25. 

In view of the above we deem it necessary to discuss 
the application in suit and the prior art acknowledged 
therein, somewhat more than would ordinarily be neces¬ 
sary, in order to show the status or niche which this in¬ 
vention occupies. We want to observe here that that 
status is substantiated by three witnesses highly skilled 
in this art, scientifically as well as practically; they are 
Farnham who testified at the trial, App. 25, Tr. 29, etc., 
Beesley, one of the applicants, App. 82, Dep. 2, etc., and 
Larsen, App. 90, Dep. 19, etc. Farnham was cross- 
examined in court, not only on his own testimony but on 
the facts brought out in the depositions of Beesley and 
Larsen, and it was so stipulated, App. 133. 

That status is further substantiated by patents aijd a 
publication introduced by Plaintiff, and even by the Stem 
Bureau of Mines Report, Def. Ex. D, App. 201, also relied 
on by the Patent Office. 

Well Drilling Procedures Employing Drilling Fluids. 

A well drilling rig of the rotary type is illustrated in 
Plaintiff’s Ex. 2, App. 147, explained by Farnham, App. 26, 
Tr. 30, etc., but the various parts are designated so a!s to 
be readily understandable. Briefly a rotary system com¬ 
prises a drill pipe having a bit at the bottom larger ijhan 
the drill pipe to make a hole larger than the drill pipe. At 
the top is a drill stem of squared section sliding through a 
rotary table, and with the whole suspended so that it can 

* That is in accordance with the Chapman Patent 2,399,986, Pi. Ex. 14, 
App. 189. 
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be let down into the bore hole. A drilling fluid is pumped 
down the drill pipe, issuing at the bottom through holes 
in the bit; the drilling fluid then rises outside of the drill 
pipe carrying the cuttings with it, so that when issuing at 
the top the fluid flows along a mud ditch and over a vibrat¬ 
ing screen in order to deposit and take out the cuttings. The 
drilling fluid then passes to a suction pit where it is again 
picked up by the mud pumps for recirculation. As Farn- 
ham explains, App. 28, Tr. 34, the suction pit is connected 
with a supply of drilling fluid of from 1000 to 2000 barrels 
capacity. 

The specification, PI. Ex. 1, states, p. 2, App. 133, 134: 

“. . . Such a drilling fluid, having a water as a 
phase, usually contains also a clayey component, either 
when made up, or when supplied in the course of drill¬ 
ing, from the formation being drilled or when added. 
Such a fluid may also contain a concentrated colloidal 
clay such as bentonite, fuller’s earth, and/or a weight¬ 
ing material, such as barytes. ...” 

The above was confirmed by Farnham, App. 26, etc., Tr. 
31, etc., who further showed that a drilling fluid is a dyna¬ 
mic thing —not a static thing. Its viscosity or consistency 
is very critical; for if the drilling fluid is too viscous or 
thick then it can not be pumped and will not deposit its 
cuttings, but if too thin, it will not bring the cuttings out 
of the well. That was conceded by the Examiner, Def. Ex. 
F, App. 209. Clays are used to impart viscosity char¬ 
acteristics and a highly colloidal or gel-forming clay (form¬ 
ing a gel—jelly) is bentonite. If a drilling fluid becomes 
too thick, it has been the practice since 1931 to thin it with 
a solution of caustic soda and quebracho, the latter being a 
tannic acid, App. 28, Tr. 33. Farnham is supported by the 
Lawton et al. patent 1,999,766, PI. Ex. 11, App. 183, filed in 
1931, hereafter discussed p. 21, infra.* The viscosity must 

• A drilling fluid made up of water, a high percentage of bentonite and 
caustic soda and quebracho for drilling through heaving shale, is what is 
described in the Cannon patent 2,109,858, Def. Ex. A, App. 193, relied on 
by the Patent Office. 


be kept within rather close limits determined by standard 
testing instruments; Farnham App. 29, Tr. 36. 

During the course of drilling, however, the drilling flhid 
does not remain static; Farnham testified, App. 30, Tr. 37: 

“The drilling mud is constantly changing in com[po- 
sition, first because of the cuttings that are incorpo¬ 
rated in the mud, not all of them being settled out) or 
screened out. Some of the cuttings there form rather 
colloidal gels that are incorporated in the mud. Also, 
ground water will seep into your drilling mud from the 
exposed surface of the bore hole. To offset that, jfche 
drilling mud engineer will add water or weighting 
material or clays, or treating chemicals at the surface, 
and more or less continually. ’ 9 

As noted above, one of the important required charac¬ 
teristics of a drilling fluid is that it must wall or seal up 
the bore hole wall. That was discussed by Farnham, App. 
31, etc., Tr. 38, etc. That action is brought about by a fil¬ 
tering action, with water from the drilling fluid passing 
into the formation leaving the clay behind. That is neces¬ 
sary in order to prevent the pressure in a formation being 
drilled from blowing the drilling fluid out of the hole. That 
must however be again controlled when a producing for¬ 
mation is penetrated. Farnham testifies, App. 31, Tr. 
38-39: 

“There will be a flow of water filtered from the mud 
into the producing horizon. That must be kept at a 
minimum, otherwise the water will force the oil and 
gas back so far that it can never be produced, or it 
will greatly reduce the rate of production, so We 
choose there to add increased quantities of gel form¬ 
ing colloids to the mud, and thereby reduce the 
amount of water that will go into the producing for¬ 
mation.” 

That passage of water from a drilling fluid is called 
“water loss” and is tested by a standard device and meas- 
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Tired in cubic centimeters, abbreviated as “c. c.”, App. 
31-32, Tr. 39-40. 

Now ordinary clay, while useful, results in a high -water 
loss, 20-35 c. c.; bentonite is much better and has a lower 
water loss, i. e., of about 10 to 15 c. c. However, both clay 
and bentonite are affected by salts in the water, which 
tend to flocculate the same, causing an abrupt increase in 
■water loss, 125-150 c. c. Moreover, a water loss below 10 
c. c. is very desirable, that is to 3 or 5 c. c.; in fact in some 
fields such a low water loss is even mandatory, Farnham, 
App. 37, Tr. 48; see also Beesley, App. 89, Dep. 15, and Def. 
Ex. F, App. 204, 209. 

The viscosity must be maintained “at an operable well 
drilling viscosity” (claims) as Farnham showed, App. 27, 
29, Tr. 32, 36, and that must be so at a low water loss, viz., 
“below 5 c. c.” (claim), App. 53, 55, Tr. 80, 84; see also 
Def. Ex. F, App. 204, 209. 

From the above it will be seen that “an aqueous well 
drilling fluid” (claims) is not a static thing, but a dy¬ 
namic thing -which must be controlled. It is actually a 
tool because it acts as a conveyor for the cuttings and acts 
to seal the walls of the bore hole. 

The Advent of Starch in Well Drilling Fluids. 

Starch was mentioned for use in well drilling fluids as 
early as 1935, application 1929, in the Harth patent 1,991,- 
637, PI. Ex. 8, App. 177, page 2 right, line 62, granted to 
plaintiff’s subsidiary App. 100, Dep. 36. It was also men¬ 
tioned as “starch” in the Cannon patent 2,109,858, Def. 
Ex. A, App. 193, page 2 left, line 4, granted in 1938, filed 
1935. 

Now starch itself is inert and will not accomplish any¬ 
thing when added to a drilling fluid; Farnham, App. 36, 
44-45, 47, 60, 61; Tr. 47, 67, 70, 92, 93; Larsen, App. 100, 
106, Dep. 35, 45; Gray et al., paper PI. Ex. 7, App. 159, 
page 4 right; Chapman patent, PI. Ex. 14, App. 189, page 
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1 right, lines 1 and 2; Stern Report, Def. Ex. D, App. 202, 
page 78 at top. 

In order therefore to be useful, gelatinized or hydro¬ 
lyzed starch must be used; see above citations. That should 
be kept in mind, because that is what the application in 
suit specifies. The term in the claims is “starchy colloid”, 
defined in the specification PI. Ex. 1, App. 133, page 3, as 
“gelatinized starch”. That was confirmed by Farnhpm, 
App. 71, Tr. 110; indeed the Examiner so understood it, 
Def. Ek. F., App. 204, 208. The specification gives variojus 
ways of producing it, PI. Ex. 1, App. 134. 

Now gelatinized starch per se was not new with the ap¬ 
plicants, for it is described in the Marsden patent 376,445 
of 1888, PI. Ex. 11, App. 183, describing its preparation 
by treating raw starch with 1% solution of caustic soda in 
water, with a ratio of 10 parts of starch to 1 part of caus¬ 
tic. That was taught as a general thing in college; Ap|p. 
33, Tr. 42-43. That ratio of 10 to 1 should be kept in mind 
in a consideration of the Stern Report, Def. Ex. D, A^p. 
201 . 


Nor was the employment of gelatinized starch in drill¬ 
ing fluids new with the applicants; for such use was de¬ 
scribed in the Gray et al., paper of 1941, PI. Ex. 7, App. 
159, page 4, in the Chapman patent, PI. Ex. 14, App. 189, 
filed in 1941, page 3 right, line 25; and in the Stern Re¬ 
port, Def. Ex. D, App. 201, page 78. All of these described 
the 10 to 1 ratio as in the Marsden patent. 

Plaintiff’s company started active investigation of tlie 
use of gelatinized starch from 1939 to 1940; Larsen, App. 
102, Dep. 38, and began selling gelatinized starch to the 
drilling industry in 1941; App. 34, Tr. 43, where Farnhapa 
testified: 

“We had mediocre success in West Texas and Ne^v 
Mexico. The starch treated muds would ferment, up- 
less the mud was saturated with salt as the result pf 
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drilling through the rock salt. After the salt was 
cast off and the percentage of salt dropped in the mud 
to less than saturation, it would ferment and would be 
abandoned. For that reason our sales were confined 
to West Texas, New Mexico, and just sparsely in the 
Gulf Coast and Mid-Continent region.” 

This fermentation was caused by “wfild yeast”, and 
although a strong “bug killer”, creosote, was tried, that 
did not stop fermentation; Farnham, App. 34, Tr. 44; 
Beesley, App. 87, Dep. 11, PL Ex. 1, App. 133, 136. There 
were just occasional sales before 1943 and that only in re¬ 
gions where the drilling fluids “muds were saturated 
with salt”; App. 34, 39, Tr. 44, 56. Where the drilling was 
not in a salt area, gelatinized starch was tried; but as 
Farnham testified, App. 39-40, Tr. 56-57: 

“Yes, we used them. You can see from the tonnage 
that was most infrequent, and every one of them gave 
us trouble . . . 

Well, it takes about four or five days for fermenta¬ 
tion to start, and we hope to finish our job before that 
elapsed time. If w T e didn’t we had to throw the mud 
away . . . 

It takes anywhere from 20 days to several hundred 
days, but this application in the Gulf Coast, just at 
the finish of the well, w^e hoped to get it finished be¬ 
fore fermentation.” 

It will be noted that the use of gelatinized starch in a 
concentrated salt drilling fluid is described in the follow¬ 
ing: Gray et al. paper, PI. Ex. 7, App. 159; Chapman pat¬ 
ent, PI. Ex. 14, App. 189; Stern Report, Def. Ex. D, App. 
201. That practice is acknowledged in the specification, 
PI. Ex. 1, App. 133, 135, even by the addition of salt, but 
its drawbacks were stated as follows: 

“. . . while common salt may be added to fresh 
water drilling fluids, this deterioration and fermenta¬ 
tion are not effectively inhibited; moreover, the latter 


procedure requires large quantities of salt and is, 
therefore, expensive, while the brine has a corrosive 
effect upon the equipment and has an effect of floccu¬ 
lating the cheaper clay colloids employed. In drilling 
fluids employing starch, in an aqueous phase of fresh 
water, or salt water, particularly of lower salt con¬ 
tents, in the course of time, deterioration of the starch 
may, therefore, so progress as to require frequent Ad¬ 
ditions of starch, and this can only be continued to a 
limited extent; for deterioration will sometimes pro¬ 
ceed faster than the starch is added.” 

Applicants’ Invention. 

The invention of the application in suit is based on a 
discovery, that if a well-drilling fluid is brought to a hmh 
degree of alkalinity, viz., a pH of about 12, and maintained 
at that alkalinity during the course of drilling, then starch 
can be added in amounts sufficient to attain a water loss 
of below 5 cc. and at an operative drilling viscosity with¬ 
out any deterioration of the starchy colloid by fermenta¬ 
tion. 

The symbol pH means hydrogen-ion concentration. It 
denotes the acidity or alkalinity of watery solution ai^d 
is expressed by the pH value. It was explained by Larsen, 
App. 95, Dep. 27. 1 

The specification states, PI. Ex. 1, App. 133, 138: 

“We have found that when the alkalinity of a wel|l- 
drilling fluid is established and thereafter maintained 
at a pH of about 12, then starch may be incorporated 
in such a fluid, and it will continue to function as la 
sealing medium without substantial deterioration or 
attendant fermentation. Moreover, we have found 
that, under such conditions, the water loss will de¬ 
crease with additions of starch, to a point where ijt 
approaches zero water loss, and all without substan¬ 
tial deterioration or fermentation, so that the low 
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water loss is not only attained bnt is maintained. The 
above is not only true of a drilling fluid whose aqueous 
phase is fresh water, but salt water as well, and to a 
fluid whose solid phase is clay, bentonite or fuller’s 
earth.” 

The claims use the expression, “a pH of about 12.” The 
specification states, PI. Ex. 1, pp. 7 and 8, App. 133, 139: 

“The pH may be slightly below 12, thus a pH of 11.7 
is in many cases sufficient. The pH may also be above 
12, although that requires rapidly increasing quan¬ 
tities of the alkali as the pH is increased. We have, 
however, found that generally the pH should not be 
above 13.3, because it appears that above that point 
the starch tends to begin to become less effective.” 

From the above it will appear that there is a lower limit 
of pH of 11.7 as well as an upper limit of 13.3 which is 
something which should be kept in mind in the considera¬ 
tion of the Cannon patent, Def. Ex. D, App. 201, because 
as shown by Farnham, App. 77-78, 78-80, Tr. 134-135, 136- 
139, confirming Larsen, App. 130, Dep. 85, when the upper 
limit is exceeded caramelization of the starch and its reduc¬ 
tion to sugar begins to take place that will defeat the very 
purpose of the use of gelatinized starch. 

While, of course, a theory of action need not be under¬ 
stood and, of course, is not restrictive, the specification 
states, PI. Ex. 1, App. 133, 139, p. 7: 

“One of the reasons for the advantageous effects, 
brought about by maintaining a drilling fluid at the 
above noted high pH, is believed to be due to the fact 
that the starch-splitting enzymes are rendered in¬ 
nocuous at a pH of about 12. While the bacteria are 
probably killed at a pH of somewhat below 12, this 
is not sufficient, for the enzymes apparently act as 
catalysts and may still remain effective. At a pH of 
about 12, the results seem to show that, in a drilling 
fluid, the enzymes are apparently rendered incapable 
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of bringing about deterioration of the starch or fer¬ 
mentation of the drilling fluid.” 

The above affirms what we have previously said, namely: 
that it is not sufficient to prevent fermentation of tie 
starch by adding sufficient to kill bacteria by an agent 
such as creosote, but it must be enough to render t)b.e 
enzymes inactive. The pH must therefore be maintained. 


The pH or alkalinity of the drilling fluid may be brought 
about by various chemicals, thus the specification, PI. Etx. 
1, App. 133, 139, mentions not only the related caustics, 
namely caustic soda, caustic potash, caustic lithium aid 
caustic ammonia, but also the very cheap lime and ev0n 
soda ash. 


The drawing, PI. Ex. 1A, App. 145, shows the reduction 
in water loss from a high point to a very low point, indeed 
to practically zero, even where starch is used in connection 
with a clay. The curve marked “water loss” drops rapidly 
from a high water loss of 50 cc. to a water loss of 5 cc. by 
the use of about 7 pounds per barrel of starch, that Is, 
about 1*4%, as related to the drilling fluid, but at ^n 
operable viscosity of about 30 centipoises, all as described 
in the specification, PI. Ex. 1, App. 133, 141. The specifica¬ 
tion, however states, App. 141: 

“In accordance with this invention a water loss 
approaching zero may be attained, and in practice a 
water loss of 0.5 cc (30 minutes) has been attained, 
and a water loss below 3 cc (30 minutes) is readily 
attained. As will be seen from the drawing, tie 
amount of starch required to secure resultant de¬ 
creases in water loss, increases rapidly below 10 cc, 
so that economic considerations govern the end to ie 
attained. In general, however, the attainments of a 
water loss of less than 5 cc is highly desirable.” 

Now it is not only necessary to bring the drilling fluid 
at a well to a pH of about 12, but it is necessary to main¬ 
tain that pH, because of the continuous introduction bf 
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clay, salts and water to the drilling fluid reducing the 
alkalinity by the addition of inert or acid materials. That 
is brought out in the specification, PI. Ex. 1, App. 133, 143, 
as follows: 

“There should, of course, be observations of the pH 
and water loss as the drilling proceeds, with additions 
of alkali and starch when required to maintain the 
pH at about 12 and to maintain the low water-loss.” 

The utility of the maintenance of a drilling fluid at a pH 
of about 12 with a starch colloid as employed is striking 
from other standpoints. Thus in the drilling of a well, it 
is frequently necessary to cement the casing in place in 
order to shut off a particular formation or strata. This 
cement must then be drilled out when drilling is proceeded 
with, resulting in incorporation of complex calcium com¬ 
pounds of the cement by which the drilling fluid is ren¬ 
dered too highly alkaline.f In this case, however, that 
very cement is made useful, converting what was consid¬ 
ered a vice into a virtue; thus the specification says, PI. 
Ex. 1, App. 133: 

“Because of the fact that amylaceous colloids, such 
as starch, etc., are particularly effective when em¬ 
ployed with the drilling fluid maintained at a pH of 
about 12, these may be employed in the treatment of 
cement-cut muds; for the presence of the cement will 
not now be harmful but beneficial, because of the ele¬ 
vation of the pH by the cement.” 

Again gypsum (calcium sulfate) occurring as a contam¬ 
inate in a drilling fluid is detrimental. However, in ap¬ 
plicants’ process, the gypsum is converted into something 
else, namely, sodium sulfate, which is not so detrimental, 
but the calcium will now be converted to lime, which, as 
the specification says, PI. Ex. 1, p. 11, App. 133, 142, “lime 
is useful in maintaining alkalinity.” 


t See In re Jones, 120 F. 2d 1019, CCPA. 
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The Claims Are Consonant With Applicants’ Invention 

This is not a case where we are attempting to obtain 
claims of unlimited scope. Indeed, the claims are modjest. 
The broadest one reads as follows, App. 212: 

4 ‘Claim 3. In the art of drilling wells by the Em¬ 
ployment of an aqueous mud-laden drilling fluid, the 
process comprising, adding to such a fluid, while main¬ 
tained at a pH of about 12, sufficient of a starchy 
colloid to attain and maintain a substantial wall-^eal 
of low water loss, viz., below 5 cc (A. P. I.) and at an 
operable well-drilling viscosity. ’ ’ * 

The claim is not simply for the employment of a starry 
colloid, that is, gelatinized starch, in a drilling fluid; they 
are not simply for maintaining a drilling fluid at a pH of 
about 12 and then using such a starchy colloid in such a 
fluid; but they go so far as to specify that the pH is 
“maintained” and that sufficient of the starchy colloid is 
added to “maintain” a substantial water loss, viz., below 
5 cc and withall “at an operable well-drilling viscositjJ.” 

The remaining claims are successively more specific than 
claim 3, and in accordance with the usual practice in tthe 
Patent Office, are allowable as successively more restricted 
claims; in fact, the Patent Office has not objected that the 
claims are unnecessarily multiplied. 

I 

The Prior Art Cited by the Examiner. 

The Patent Office relies upon a Stern Bureau of Min^s 
Report of February, 1941, Def. Ex. D, App. 201, and a 
Cannon patent, 2,109,858, of March 1, 1938, Def. Ex. A, 
App. 193. The other references, Def. Ex. B, App. 197, 
Chemicals by Glyco, and Def. Ex. C, the Solvay Blue Book, 
App. 199, are only relied upon to show how much caustic 
soda is necessary to produce a particular pH in wateb; 

* As shown later, pp. 27-2S, infra, when starch is substituted for que¬ 
bracho in the Cannon patent examples, the fluid becomes so viscous thkt 
it is not usable as a drilling fluid. 
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we can assume that those publications are correct in that 
respect. 

We can even assume as to Stern that a 1% solution of 
caustic soda in water, at a 10 to 1 ratio of starch to caustic 
soda, will gelatinize raw starch; indeed we showed, p. 7, 
supra, that that was known from 1888 on. We can also 
assume as to Cannon that 2% of caustic in a drilling fluid 
will attain a pH in excess of 12, but that we will show 
will result in something which will not be usaMe^ while 
7% caustic given by Cannon will give a pH^f which 
is so far in excess of the upper limit of Jill given in the 
specification as to result in caramelization of the starch, 
see p. 29, infra. 

The Examiner’s Statement admits, Def. Ex. F, App. 204, 
209: 

“All the claims stand finally rejected as being un¬ 
patentable over the Cannon patent and over the Stem 
patent (Report). The Examiner does not contend that 
these references teach the basic principle of appli¬ 
cants’ discovery * • *” 

As we have noted previously, the invention in suit is 
based on a discovery embodied in a definite process as 
specified in the claims. 

Summary—Stem and Cannon. 

We want to first summarize what is and what is not 
disclosed in the Stern Report and in the Cannon patent as 
follows: 

(1) As to Stem: that the part relied upon by the Ex¬ 
aminer, Def. Ex. F, App. 204, has reference to the prepara¬ 
tion of gelatinized starch from raw starch by a 10 to 1 
ratio of starch and caustic soda (sodium hydroxide) in 
water and the resultant pH of that preparation before 
addition to the drilling fluid. It has no reference to the 
pH of the drilling fluid after such addition; that is not 
given at all, but that is specified in the claims of the ap¬ 
plication in suit. 
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(2) As to Cannon: First, there is no disclosure i 
patent of the employment of gelatinized starch as 
guished from raw starch in place of quebracho; Second, 
starch and quebracho are not equivalents but one is the 
very antithesis of the other; Third, that if it is attempted 
to substitute even raw starch for quebracho extract in 
the same proportions as given in the Cannon patent, tien 
a fluid will be produced which is absolutely unusable as 
a drilling fluid, because it will be so thick and viscbus 
that it will not be “at an operable well drilling viscosity,” 
as specified in the claims; Fourth, if the minimum per¬ 
centage Vs% of caustic soda given in the Cannon patent 
is followed, then that will not produce gelatinized starch; 
Fifth, if the maximum percentage, 7% of caustic sdda 
given in the Cannon patent is followed, then the stanch 
will carmelize and become ineffective; Sixth, the Cannon 
patent is directed to an entirely different thing than is 
applicants’ invention, namely, using a very high percent¬ 
age 10-30% of bentonite and reducing the viscosity by a 
corresponding high percentage of caustic soda and tannin; 
Seventh, if in such a case starch be substituted for tannin, 
the viscosity will not be reduced but increased to an Ex¬ 
tent where the resulting drilling fluid will be unusable; 
Eighth, lime cannot be substituted for caustic at all, be¬ 
cause lime will not gelatinize starch. 

In the consideration of any particular prior art writing, 
whether a publication or a patent, it is no more than cop- 
mon sense that the same be considered in its environment 
and in a manner as one skilled in the art would consider 
it with what was previously known. We will so consider 
the Stern Report and the Cannon patent. In doing so 
some of the presentation may appear argumentative, but 
that is done to connect the facts. 

The Stem Report of February, 1941. 

The publication is, as its title shows, App. 201, a “lie- 
port of Investigation” of the Bureau of Mines, showihg 


a that 
distin- 





the state of the art as it existed in February, 1941; ac¬ 
cordingly it contains foot notes showing where the in¬ 
formation was obtained. What Stern actually did was to 
canvass the prior art as found in the then existing patents, 
publications and usage; that appears from text and the 
foot notes in the Report. Stern had actually canvassed 
the Gulf Coast and California oil fields; Farnham, App. 
41, Tr. 61, etc.; Larsen, App. 116, Dep. 63. Stern’s report 
is dated the same year and month when Gray et al. pre¬ 
sented their paper, PI. Ex. 7, App. 159. 

The part relied on by the Examiner, Def. Ex. F, App. 
204, 211, reads as follows: 

“It is only recently that starch has found applica¬ 
tion in drilling muds as a result of the development 
that hydrolyzed starch imparts a good filter test to 
salt-water mud. For this purpose the starch may be 
hydrolyzed by boiling a 10-percent starch suspension 
in sodium hydroxide (1 percent by weight; or starch: 
sodium hydroxide 10:1). A pH of about 11 or 12 has 
been found desirable.” 

It will immediately be apparent that with the exception 
of the last sentence, Stem gives the very 10 to 1 ratio of 
starch and caustic soda which had been usual in the gelat- 
inization of starch from 1888 on as described by Marsden 
in 1888, PL Ex. 10, App. 181 (see p. 7, supra), and the 
procedure actually employed in 1941 in gelatinizing starch 
for addition to drilling fluids; Farnham, App. 41, Tr. 62; 
Gray et al., paper of February, 1941, PI. Ex. 7, App. 159, 
pages 4 and 7; Chapman patent, PI. Ex. 14, filed 1940, App. 
189, page 1 right, lines 20, etc. That it is such a 10 to 1 
mixture which is added to the drilling fluid is particularly 
described by Gray et al., App. 159, 166, page 7 right, as 
follows: 

“Use of Starch in Field Tests. 

“The first field trial of gelatinized starch was made 
on a well in the same area as that of the gum tests. In 
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preparing the pasted starch for field nse, a box fitted 
with perforated steam coils was employed. Starch 
was intimately mixed with water by adding the starch 
through a mud-mixing hopper. Caustic soda was 
added, and the white, pasty mass was agitated with 
steam until a viscous, straw-colored suspension re¬ 
sulted. The final composition of the mixture was ap¬ 
proximately 89 per cent water, 10 per cent cornstarch 
and 1 per cent caustic soda. The mud in the pit was 
stirred vigorously with the guns while the starch sus¬ 
pension was added.” 

Obviously, the last sentence by Stern: “a pH of about 
11 or 12 has been found desirable” simply means the pH 
of the 10 to 1 starch-caustic mix, and not that of the drill¬ 
ing fluid to which it is then added. That is confirmed by 
Dodge, highly skilled in this art, PI. Ex. 3, App. 149, 153. 
As Farnham testified, App. 45-46, Tr. 68-69, starch will be 
gelatinized at a pH of 11 in a caustic soda solution if it 
is boiled. Farnham then testified, App. 46, Tr. 68-69: 

“Q. Summarized, then, what do you gather from 
that statement about the 10 to 1 ratio and about the 
pH? A. Mr. Stern is telling what he has seen in the 
fields. He is describing the method of hydrolyzing 
ordinary corn starch. They make up a 1 per bent 
caustic water mixture, add the corn starch to it, and 
cook it until it gelatinizes. That is the mixture th^t is 
added to the mud, and the pH of this mixture while 
it is cooking may be between 11 and 12.” 

All of that is even confirmed by the Stem Report, Def. 
Ex. D, App. 201, 203, page 77, where after describing the 
preparation of gelatinized or hydrolyzed starch and the 
last sentence “a pH of about 11 or 12 has been founc^ de¬ 
sirable,” in the very next paragraph Stem says: 

4 ‘ One important point is that starch tends to ferment 
unless a preservative is added. An effective preserva¬ 
tive is sodium chloride (salt), so that it is possible to 
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accomplish a dual function when drilling through a 
salt formation. The salt does not flocculate the hydro¬ 
lyzed colloidal starch suspension, so that the desirable 
qualities of the mud are not destroyed, and the salt 
that does enter the mud acts as a preservative to pre¬ 
vent the fermentation of starch.” 

That is exactly what was described in the Gray et al. 
paper, previously quoted, pp. 16-17, supra, and which paper 
was presented in the same year as the Stern Report, which 
even has a footnote (10) citing, “Cannon, George E. 
Humble Oil and Refining Co., Houston, Texas,” whose engi¬ 
neers presented the Gray et al. paper. The only other 
preservative mentioned by Stern is “an alcohol.” 

The Stern Report is utterly silent on a procedure of 
maintaining the drilling fluid at a pH of about 12 (11.7- 
13.2) as specified in the application in suit. 

The Examiner proceeding with his confession and avoid¬ 
ance, now proceeds to deduce the following, Def. Ex. F, 
App. 204, 211: 

“Applicants do not dispute the fact that a 1% 
sodium hydroxide solution wmuld have a pH of about 
12. From the graph on page 50 of the Solvay Blue 
Book it appears that a 1% caustic soda solution would 
have a pH of about 12.95 at 86° F. Applicants con¬ 
tend that the statement ‘a pH of about 11 or 12 has 
been found desirable’ means that the pH of the 
starch-caustic soda mixture should be 11 or 12 and 
not that the pH of the mud to which it is added must 
be 11 or 12. The Examiner is convinced that it is the 
pH of the mud that is referred to. When you specify 
the amounts of sodium hydroxide, water and starch, 
the pH is fixed. A 1% solution of sodium hydroxide 
(caustic soda) must necessarily have a pH of about 
12.95. The presence of the starch will not materially 
change the pH. Therefore the only composition whose 
pH could vary is the finished mud, and this is what 
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Stern must be referring to when he states that a pH 
of 11 or 12 has been found desirable. If a condition is 
stated as being desirable, this presupposes a choice, 
a possibility that conditions may be varied. Since the 
starch-caustic soda mixture cannot vary in pH, Stern 
must have meant that the drilling mud could be ad¬ 
justed to the most desirable pH of 11 or 12.” 

In other words, the Examiner deduces that adding a 
gelatinized starch suspension of a given pH value (12.95), 
but in an unstated amount to a drilling fluid of an unstated 
amount, a certain result will be secured, namely: a drilling 
fluid at a pH of 12; that is, that an unknown plus an un¬ 
known will produce something certain. The Examiner has 
entirely neglected the fact that there must be dilution of 
the gelatinized suspension in the drilling fluid resulting 
in a lowering of the pH depending upon the proportion of 
the suspension to the drilling fluid, to say nothing of Con¬ 
tinuous dilution during the course of drilling. As Farn- 
ham testified, App. 28, Tr. 34, the volume of the drilling 
fluid or “mud” in a drilling system is 1000 to 2000 barrels 
plus 500 to 800 barrels, that is, it is variable, with a vari¬ 
able dilution depending again upon the percentage of the 
gelatinized suspension added to the system, so that the pH 
of the drilling fluid is not fixed but variable. 

To illustrate the above, Larsen took a series of mud 
fluids in accordance with the Field Tests given in the 
Gray et al. paper, PI. Ex. 7, App. 159, 166-167, pages 7 and 
8, which he testified was the practice which he had seen 
carried out at that time in a Texas well; App. 120, I)ep. 
69. Larsen prepared three drilling fluids with clays then 
used in that area, App. 120, etc., Tr. 69, etc., and treated 
them with varying proportions of a gelatinized starch sus¬ 
pension prepared as specified by Gray et al. and also by 
Stem, i. e., by a 10 to 1 ratio of starch to caustic sbda. 
Two of these fluids were concentrated salt drilling fluids 
and one was a fresh water drilling fluid. The preparation 
of the gelatinized starch suspension having a pH of l|2.5- 
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12.7, App. 120, Dep. 70, and their addition to the three 
drilling fluids are given in PI. Ex. 5, App. 155, together 
with the resulting pH values and water loss values. Larsen 
detailed the tests further, App. 120 to 123, Dep. 69-75, and 
he was confirmed by Farnham at the trial, App. 50 to 51, 
Tr. 75-77. Those tests were not disputed at the trial by 
Defendant’s attorney; in fact Farnham was not cross- 
examined on those tests at all, although the Stipulation, 
App. 133, permitted Farnham to be cross-examined even 
on Larsen’s deposition. 

Larsen’s Tests Show the Following: 

First, the pH of the drilling fluid varies by the addition 
of successive additions of the gelatinized starch suspen¬ 
sions, having an original pH of 12.5-12.7, as will indeed 
be obvious, because of dilution, although the Examiner 
apparently did not appreciate the obvious. 

Second, even the Field Tests given in the Gray et al. 
paper, contemporaneous -with the Stern Report, show that 
they did not carry the pH beyond 11.2, before aging, or 
beyond 10.8, after aging, in accordance with standard 
tests to approximating well conditions, Larsen, App. 122, 
Dep. 72, Farnham, App. 50-51, Tr. 75-76. There -would, 
of course, be no fermentation of the salt water drilling 
fluids (a) and (b), because the salt water acted as a preser¬ 
vative as shown by Larsen, App. 123, Dep. 74; and also 
by Stem, PI. Ex. D, App. 201. 

Third, a fresh water mud fluid (c) was likewise treated 
and that was more favorable to attaining a higher pH 
than in the case of salt water mud fluid as shown by 
Larsen, App. 121, Dep. 70, and by Farnham, App. 50-51, 
Tr. 76, and by the fact that the pH after aging is higher. 
While that fresh water mud fluid attained a w-ater loss 
of 6.2 c. c. at a pH of 10.9, -which water loss is close enough 
to 5 c. c. (claims) as admitted by Larsen, App. 124, Dep. 
75; he testified, App. 123, Dep. 73-74, that a pH of 10.9 
is not high enough to inhibit fermenting but that to pre- 
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vent that the pH has to be above 11.5, which is not simply 
a difference between 10.9 and 11.5, because the pH sctale 
is logarithmic so that there is rapid increase of alkalinity, 
Famham, App. 81, Tr. 140, confirmed Larsen, App. 113, 
Dep. 57. 

The above testimony, not disputed at the trial, was in 
answer to the Examiner’s procedure of confession and 
avoidance by deductions with no evidence by the Patent 
Office to support the Examiner. 

The Cannon Patent 2,109,858. 

Before proceeding with the Cannon patent disclosure, 
we want to note here also the environment so as to place 
that patent in its proper niche in the art. That is because 
the Cannon patent deals with a water-bentonite drilling 
fluid w r hich is thinned by caustic soda and a tannic a<bid 
such as quebracho extract, at a concentration to permit a 
large percentage of bentonite to be employed. The Ex¬ 
aminer seeks to spell out applicant’s invention by substi¬ 
tuting starch for bentonite, because “starch” (not gelati¬ 
nized starch) is mentioned in the patent, although the 
only examples given specify only a tannic acid, specifically 
quebracho extract, a crude tannic acid. 

Farnham testified, App. 27-28, Tr. 32-34, that to his 
knowledge for over 21 years bentonite has been used in 
drilling fluids to increase its viscosity,* and that as eaifly 
as 1931 a caustic and quebracho solution has been us^d 
to thin a drilling fluid when it became too thick. Famhkm 
later, App. 57, etc., Tr. 87, etc., identifies the Lawton et kl. 
patent as disclosing such thinner. 

The Lawton et al. Patent 1,999,766, PI. Ex. 11, App. 1$3, 
granted in 1935, filed in 1931, discloses a drilling fluid kf 
water and “a large proportion of clay”, page 1 right, line 
6, including a “prepared bentonite in 5 to 10 per cent sus¬ 
pension in water”, page 2 left, line 41. It further describes 
the addition to the drilling fluid of 

* That is confirmed by the Harth patent, 1,991,637, App. 177. 
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“. . .a solution of 3 parts caustic soda and 1 part 
tannic acid . . . amounts to about 0.25 to 1% by 
weight on the solids in the drilling fluid, or about 6 
to 25 pounds per 1000 gallons of a drilling fluid weigh¬ 
ing 9.5 pounds per gallon.” Page 3 left, lines 35, etc. 

That is stated, page 4 right, line 3, to effect a “reduction 
in viscosity” of the drilling fluid. The above proportions 
of caustic soda and tannic acid are also specified in Claim 
5, page 4 right. 

From the above Larsen calculated, App. 115, Dep. 60, 
that the caustic soda specified by Lawton et al. was % of 
1% of the weight of the drilling fluid; that was confirmed 
by Farnham, App. 58, Tr. S8; and that was not disputed 
by Defendant’s counsel at the trial. 

We have noted the above to show that as early as 1931 
and since, a solution of caustic soda and tannic acid was 
employed to reduce the viscosity or plasticity of a drill¬ 
ing fluid, even one containing as much as 10% bentonite, 
and that the caustic soda employed was Vr, of 1%. That 
is pertinent in the consideration of the Cannon patent 
which specifies a drilling fluid containing from 10-30% of 
bentonite and whose plasticity is reduced by caustic soda 
and tannic acid and with the caustic soda Yz of 1 %. This 
observation is made in order to show that the Patent 
Office did not appreciate the status of the Cannon patent 
in the art. 

The Cannon Patent, App. 193, as appears from the title is 
for “Drilling Fluid for Combating Heaving Shale.” That 
is described by Cannon as follows, p. 1 left, lines 36-41: 

“. . . A heaving shale may be defined as one 

which in contact with the ordinary drilling mud swells 
or disintegrates spontaneously so much as to inter¬ 
fere with the drilling operation. It is highly sensitive 
to water; also it is highly colloidal.” 



Cannon previously stated, p. 1 left, lines 30-36: 

“. . . This shale has a tendency to move into the 
hole, filling up the hole already drilled and often stick¬ 
ing the drilling tools. Although the cause of this ac¬ 
tion is not thoroughly understood, it is believed du6 to 
the hydration of the shale particles by the water in 
ordinary drilling muds.” 

That is confirmed by Farnham, App. 56, Tr. 86. 

Cannon then states, p. 1 left, lines 42-52: 

“In accordance with the present invention, the dis¬ 
integration of a heaving shale is prevented by addi¬ 
tion to an ordinary drilling mud of a high concentra¬ 
tion of addition or treating agents which when used 
alone tend to reduce the viscosity and prevent the 
gelation of the usual clay mud, and in turn adding to 
the thus treated drilling mud a plasticizer, such as 
bentonite for the purpose of avoiding the deleterious 
effect of the excess treating agent on the clay in the 
mud which would otherwise be encountered.” 

Cannon employs a mixture of caustic soda, quebracho Ex¬ 
tract and bentonite all in large quantities. It is stated, 
p. 2 right, line 71, p. 3 left, line 11: 

“. . . Sufficient bentonite is present in the drill¬ 
ing mud to render the mud excessively plastic, except 
that its plasticity is reduced by the addition of the 
tannic acid or the like plus alkali in such amourits 
that the resulting drilling fluid does not attack t^ie 
heaving shale.” 

It will be apparent from the above that the quebracho 
extract actually performs the same function as it always 
did, for instance in the Lawton et al. patent, 1,999,766, Pi. 
Ex. 12, App. 187, that is to reduce the viscosity of the 
drilling fluid. Of course, the caustic and quebracho to¬ 
gether form a viscosity-reducing agent, being used fn 
larger quantities as usual, because of the large proportion 
of bentonite, namely, 10-30% as distinguished from the 
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usual 3-5%, Farnham, App. 56-57, Tr. 86-87. The Exam¬ 
iner really concedes the above in a reverse way when he 
says, Def. Ex. F, App. 204, 210, p. 5: 

“. . . In order to make up for the excessive thin¬ 
ning of the mud by these abnormally large amounts 
of ‘treating agents’, correspondingly large amounts 
of bentonite, or other colloidal materials are added to 
the mud.” 

However, as noted above, Lawton et al. employ from 
5-10% bentonite, thinned by a caustic soda-tannin solution, 
with the caustic as much as 1/5 of 1% as related to 1/3 
of 1% as disclosed by Cannon six times in this specifica¬ 
tion and in his claims; p. 2 right, lines 14, 41, 59, 62, page 
3 left line 24 and right line 20. That distinction is really 
one of arithmetic; Farnham, App. 65-66, Tr. 101; Larsen, 
App. 115, Dep. 60. 

We have detailed the above, because the Examiner later 
flatly asserts, Def. Ex. F, App. 210: 

“ . . . Cannon does not use the starch or quebracho 
to reduce the viscosity. He states that he uses these 
materials, which ordinarily reduce the viscosity, in 
amounts ‘at least fifty to one hundred times as high’ 
as would be ordinarily used to reduce the viscosity 
(page 1, columne 2, lines 9 to 13). Therefore, in fol¬ 
lowing the teaching of the Cannon patent, you would 
use the same amounts that applicants suggest using 
and these amounts would be within the range in the 
present claims.” 

It will be noted that the first sentence is directly contrary 
to what the Cannon patent specifically says and what the 
Examiner conceded in the extracts just quoted. The quo¬ 
tation from the second sentence is partial and is not in 
accordance with the Cannon patent disclosure, which says, 
page 1 right, lines 9-13: 

“. . .At least fifty to one hundred times as high a 
percentage of treating agent and plasticizer is added 
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as will ordinarily be used in controlling the viscosity 
and plasticity of the usual drilling mud.” 

The “treating agent” is the organic compound, viz., (qU- 
bracho-tannin) plus caustic soda (sodium hydroxide) a^nd 
the “plasticizer” is bentonite; page 2 right, lines 33-37 ^nd 
42-47. Of these the bentonite is the preponderant pa|rt, 
viz., 10-30%, as to quebracho 1-2%, page 2 right. l)he 
latter is from 1/3 of 1% as compared to 1/5 of 1%, Larsen, 
App. 115, Dep. 60, as given in the Lawton et al. patent. 
Even at 2% given in the Cannon patent is 20 times and 
not 50 to 100 times that given in the Lawton et al. patent. 
However, as noted above, it is the caustic soda which is 
stressed in the Cannon patent and that is from 1/3 of ^% 
as compared to the 1/5 of 1% of the Lawton et al. patent. 

As to Starch. The Examiner now proceeding further with 
confession and avoidance attempts to show how Cannon 
can use “starch” in a drilling fluid “maintained at a pH 
of about 12” and in an amount sufficient to “maintain” 
a water loss “below 5 cc.” as specified in the claims, pro¬ 
ceeds as follows, Def. Ex. F, App. 204, 210: 

(1) “Starch is listed as an example . 

(2) “The amount of caustic soda is such as to giVe 
a pH of about 12, to the mud.” 

(3) “There has been disagreement between the Ex¬ 
aminer and the applicants as to the amount of starch 
to be used according to the teaching of the Cannbn 
patent.” 

(4) “The Examiner contends that the amount is 
that equivalent to the amount of quebracho extract in 
the specific examples, which amount is 2%. The equiv¬ 
alent amount would also be about 2%.” 

(5) “Therefore, in following the teaching of the 
Cannon patent, you would use the same amounts thit 
applicants suggest using and these amounts would be 
within the range in the present claims.” 


71 
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(1) The first statement is correct, but applicants’ specifi¬ 
cation and claims specify a “starchy colloid,” i. e., gelat¬ 
inized starch, and not “starch,” which is inert, as we 
showed, p. 6, supra, starch and quebracho are not equiv¬ 
alents; Famham, App. 64, Tr. 98; Larsen, App. 126, Dep. 80. 

(2) If the second statement is assumed to be correct, then 
as will appear the Cannon disclosure becomes inoperable 
when starch is substituted for quebracho at a pH of 
about 12. 

(3) The third statement will appear from (4). 

(4) The fourth statement has no basis in the Cannon pat¬ 
ent, but if such substitution be attempted, then the Cannon 
patent disclosure will become inoperable. 

(5) The fifth statement must assume that starch and que¬ 
bracho are equivalents, which they are not. 

The above raised scientific questions as to which the 
Examiner had not cited any scientific authority. Plaintiff 
in order to meet even such a situation proceeded as fol¬ 
lows : 

At the trial Famham made a few simple demonstrations, 
App. 60, etc., Tr. 91, etc., based on the substitution of 2% 
starch for 2% quebracho, which demonstrations were not 
disputed by the Commissioner’s counsel, as follows: 

(1) Two bottles were exhibited each containing 10% 
bentonite dispersed in 90% water, which formed a 
rather stiff gel, and 10% bentonite is the lowest per¬ 
centage of any of the Cannon examples. 

(2) 2% ungelatinized corn starch was placed in a 
bottle of water 98%; being inert it did not gel and 
did not go into solution but settled out. 

(3) 2% of quebracho extract in water 98% dis¬ 
solved to form a solution. 

(4) to (3) That is quebracho in water, was added 
2% of caustic soda which still resulted in a solution. 



— 27 — 


(5) to (2) The starch in water, was added 2% baus- 
tic soda which resulted in a rather stiff gel. 

(6) (4) That is the quebracho and caustic in wa¬ 
ter was added to one of the (1) bottles containing 
10% bentonite in water and it resulted in thinning 
of the fluid. 

(7) (5) The gelatinized starch suspension was 
added to one of the (1) bottles containing 10% bento¬ 
nite and resulted in thickening of the fluid. 

Farnham was not cross-examined on those simple tests 
and the results were not disputed by Defendant. 

Farnham at the trial took the Cannon patent exajnple 
relied on by the Examiner, i. e., 2% starch substituted for 
2% quebracho. However, Larsen took all of the Cajinon 
patent examples and his results are given in PI. Ex. 6, 
App. 157, and discussed by Larsen, App. 126, etc., Dep. 
80, etc. The results of tests (A), (B), (C) and (D) show 
that wherever caustic soda is used with a tannic ^cid, 
quebracho, in the proportions given in the Cannon patent, 
in drilling fluids containing 10-30% bentonite, then in each 
case the drilling fluid will be at an operable viscosity be¬ 
cause the fluid was thinned. Where, however, in the Can¬ 
non examples it is attempted to substitute starch fori the 
tannic acid, then in each case the viscosity of the drilling 
fluid will be so high that it could not be used at all, because 
the fluid will be thickened and not thinned. 

Larsen was confirmed by Farnham on those tests, App. 
65, etc., Tr. 100, etc.; Farnham testified: 

“Q. Now, take that first one, where you use|d 1 
gram of caustic, or the one where you used 2 gi^ams 
of caustic, it doesn’t make any difference, and wjhere 
you use caustic with quebracho in A, B, C and D. 
They all worked, didn’t they? A. Yes, these muds 
made up represented A, B, C, and D would be within 
a usable viscosity range.” 
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“Q. Mr. Larsen took A, B, C and D and paralleled 
it by a, b T c, and d, and snbstituted starch, for caustic 
(quebracho). Do any of those drilling fluids work? 
A. No, the viscosities are too high to measure on the 
Stormer Instrument, and any mud that high has a 
viscosity that could not be pumped. 

“Q. One of those experiments you performed shows 
what happened, doesn’t it? A. Yes.” 

Again Larsen’s tests were not disputed by the Commis¬ 
sioner’s counsel who did not even cross-examine Farnham 
on them, although the Stipulation, App. 133, conceded the 
right to do so. 

The results of the above tests are based upon the known 
scientific facts that while caustic soda plus a tannic acid 
operates to thin a drilling fluid, caustic soda plus starch 
will act as a thickener. Farnham testified, App. 64, Tr. 
98-99: 

“Q. Can you, then, say that starch is a substitute 
for quebracho, used with caustic soda? A. No, it is 
not a substitute. It is just the opposite. 

Q. Do you know anything that could be on the op¬ 
posite ends of a scale worse than trying to put starch 
on one end and quebracho on the other? A. No. It 
had just the opposite effect. Starch has the opposite 
effect of quebracho.” 

“Q. But as soon as you substitute starch for que¬ 
bracho, do you get what Cannon wants? A. No, you 

get into trouble. 

Q. Get in trouble right away, don’t you? A. Yes. 

Q. In other words, it is correct to say it would de¬ 
feat the very thing Cannon wanted to do. A. That is 
right” (App. 67, Tr. 103-104). 

Assuming then for the moment that one following the 
Cannon patent would by some legerdemain produce a drill¬ 
ing fluid which although unusable would still have in it 



starch gelatinized in situ by caustic soda at a pH of about 
12, what then? 

Now Cannon gives as to caustic soda a minimum of Vz 
of 1 % and a maximum of 7%, App. 193, page 2, rigfht. 
But at the lower limit starch will not gelatinize whilei at 
the upper limit it will caramelize. That was shown by 
Farnham, App. 66, 77, Tr. 102, 134, etc., and by Larsen, 
App. 108-110, 128, Dep. 50-53, 83. As shown p. 10, supra, 
the application in suit is definite as to upper and lo^er 
limits of the pH, viz., 11.7-13.3. 

It will, therefore, be seen that if we follow the Camion 
patent as to the lower limit of Vz of 1% caustic that will 
not be sufficient to gelatinize starch; but if we follow Can¬ 
non as to the high 7 % caustic then that will be too high 
and will result in caramelization of the starch. 

Again, Cannon recommends the use of lime instead of 
caustic, p. 1, right, line 54. If, therefore, the Patent Office 
relies upon the substitution of starch for quebracho and 
the substitution of lime for caustic soda we will ag^in 
get into trouble, because, asXarsen^sfcmved, App. 112-ljl3, 
Dep. 57, by his test, PI. Ex. 1, App. WT, starch will not be 
gelatinized by lime even if the fluid has an alkalinity of 
12.4. That was confirmed by Farnham, App. 66-67, Tr. 
103. 

I 

We have in addition the following of what others 
thought of the Cannon patent. Stem, in his Report, Def. 
Ex. D, App. 201, not only cites the Cannon patent on page 
76, but also refers to Cannon p. 78. Stern says, pages 76 
and 77: 


“Starch has been mentioned as a mud addition 


agent in the patent literature, notably by Harth (60) 
and Cannon (21). Harth mentioned it as an alterna¬ 
tive for bentonite, while Cannon describes its use with 


high concentration of alkali for drilling 
heaving shale. 
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“Starch is inferior to bentonite in those mnds in 
which bentonite is effective, namely, fresh-w r ater mud. 
Neither starch nor bentonite is effective to prevent 
filtration in a salt-water mud.” 

That was in February, 1941. Stem found no disclosure 
of gelatinized starch or of maintaining a drilling fluid at a 

pH of 12 in the Cannon patent: in fact, although the Can¬ 
non patent had issued in 1938, when Stern wrote his Re¬ 
port three years later Stern said in February, 1941: 

“It is only recently that starch has found applica¬ 
tion in drilling muds. * * *” 

The Chapman patent 2,399,986, PI. Ex. 14, App. 189, was 
issued in 1946 to the same oil company as -was the Cannon 
patent. Now that Chapman patent 2,399,986 particularly 
refers to the Cannon patent 2,109,858 by quite an extensive 
discussion, p. 1 right, line 34, page 2 left, line 17. 

As noted previously and as appears from the patent, 
page 1 right, lines 20, etc., Chapman first gelatinizes starch 
by a 10 to 1 ratio of raw starch to caustic, and such sus¬ 
pension or dispersion is then added to the drilling fluid or 
mud in the proportion of “1 barrel of the starch dispersion 
to even 10 barrels of the mud”, page 2 left, lines 58, etc. 
However, as stated, page 2 left, lines 12, etc., “in the prac¬ 
tice of the present invention, caustic enters the final drill¬ 
ing fluid only incidentally.” That is because in accord¬ 
ance with the Chapman process fermentation of the gelat¬ 
inized starch is prevented by the employment “of suffi¬ 
cient salt, either common salt or any other salt ordinarily 
having a deflocculating effect on clay suspensions to pre¬ 
vent fermentation of the salt. ’ ’ # 

What Cannon’s assignee found was disclosed in the 
Cannon patent as late as 1946 when the Chapman patent 
issued is stated as follows, page 1 right, lines 34-55: 

“The use of gelatinized starch prepared by treat¬ 
ment with caustic according to the present invention 


* 


That is, of course, what was described in the Stern Report. 
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is not to be confused with the use of starch as a pro¬ 
tective colloid in connection with drilling muds con¬ 
taining a high concentration of alkali. For example, 
in U. S. Patent 2,109,858 there is disclosed a drilling 
mud for heaving shale, the characteristic feature of 
which is the maintenance of high alkalinity, as ; by 
having caustic alkali present in the mud in an amount 
equal to at least Vz of 1% by weight of the total 
weight of the drilling mud. It will be understood that 
this percentage by weight is a minimum. 

“It was found that with such percentages of 
alkali in a conventional drilling mud, the solid con¬ 
stituents of the mud tended to be flocculated, so that 
a mud of undesirable consistency resulted. In order 
to avoid this flocculation, the patentee proposed to 
add a protective colloid to the mixture and indicated 
that this protective colloid should be used in an eqpal 
amount by weight with the caustic. * * *” 

In other words, the caustic and the “protective colloijl” 
are used by Cannon to avoid an “undesirable consistency” 
of the drilling fluid or mud, that is, to thin it, which will 
not be attained by gelatinized starch because it vpll 
thicken the fluid. Indeed Chapman in referring to the 
proportions of 2% and 7% given in the Cannon patent ijor 
Quebracho, which the Examiner wants to be substituted 
by starch, Chapman says, p. 2 left, lines 7, etc.: 

“If starch is used in connection with caustic in tjie 
manner proposed according to the present invent! 


n 


in the proportions of 2% by weight to 7% by weigpt, 
it not only does not retard loss of water by filtraticjn, 
but actually has an adverse effect. # * •” 

All of the above agrees with what Farnham and Larsen 
testified and what Farnham demonstrated in Court. 


THE STATUTE INVOLVED. 

The Statute involved is the familiar one, R. S. 49l|5; 
35 U. S. C. 63. 
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STATEMENT OF POINTS. 

(1) The testimony adduced at the trial shows clear 
error on the part of the Patent Office in refusing a patent 
to Plaintiff with the claims in issue and the claims define 
invention and are patentable over the prior art. 

(2) The Stern Report does not disclose the subject- 
matter of the claims in suit, and it does not disclose a 
well drilling fluid maintained at a pH of about 12. 

(3) The Cannon patent does not disclose the subject- 
matter of the claims in suit, and any attempted substitu¬ 
tion of starch for quebracho renders Cannon’s disclosure 
inoperable. 

(4) The application in suit and the claims thereof in¬ 
volve a discovery in a process of treating well drilling 
fluids and not simply a property of the well drilling fluids 
of the Stern Report and of the Cannon patent. 

(5) Plaintiff is entitled to a patent on the application 
in suit involving the claims thereof. 

SUMMARY OF ARGUMENT. 

The application in suit relates to the art or process of 
drilling wells by an aqueous well drilling fluid, in which 
a starchy colloid, i. e., gelatinized starch, is added to seal 
the walls of the bore hole. The characteristic feature re¬ 
sides in maintaining the alkalinity of the fluid at a high 
value specified in the claims, so as to maintain a wall seal 
with a specified low loss of water to the formation being 
penetrated, but at an operable well-drilling viscosity. Un¬ 
less that high alkalinity is maintained during the course 
of drilling the fluid will ferment and become worthless. The 
process is based on a discovery, is of great importance to 
this art and has gone into wide use. All of that is con¬ 
ceded by the Patent Office. (See pages 2, etc., infra.) 

The Patent Office has not cited any prior art disclosing 
the subject-matter of the claims in suit; for as conceded 
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by the Patent Office as to the prior art relied on, “the Ex¬ 
aminer does not contend that these references teach the 

basic principles of applicant’s discovery.” 

. 

The Patent Office relies on a Stern Report and a Cannon 
patent. These citations are summarized pages 14, etp., 
supra. In brief the Patent Office proceeded as follows: 


As to the Stern Report, the Patent Office attempts to 
read into it the high alkalinity of the drilling fluid speci¬ 
fied in the claims, although the Stern reference is to the 
alkalinity of the gelatinized starch suspension to be add^d 
to the drilling fluid; when so added, dilution will result 
so that the alkalinity wdll be reduced to a point whefe 
fermentation will take place. 

As to the Cannon patent the Patent Office attempts to 
read into the patent gelatinized starch, specified in the 
claims as “starchy colloid”, when the patent only meh- 
tions “starch” which is inert and performs no useful func¬ 
tion, and when no examples of the use of starch are giveiji. 
The Patent Office next seeks to substitute starch for que¬ 
bracho in the Cannon process; although they are nCt 
equivalents but antithetical. Such attempted substitution 
will render the resulting drilling fluid inoperable and de¬ 
feat the very objects and purposes of Cannon’s procesi. 
The objects and purposes of the Cannon process are the 
very opposite of applicant’s process. All that was recog¬ 
nized and well understood in the art. 


The District Court disregarded the testimony of fouir 
highly skilled in this art witnesses, supported by patentb 
and publications. That testimony was not refuted by thC 
Patent Office. The Informal Memorandum and the Find r 
ings of Fact of the District Court are not supported by 
the evidence, but are contrary to the evidence. The Com 
elusions of Law of the District Court are not supported 
by law but are contrary to law, particularly as construe^ 
by the Supreme Court, this Court and by Courts in other 
Circuits. 




ARGUMENT. 


The Patent Office does not dispute that there was a prob¬ 
lem in this art of drilling wells involving the use of gelati¬ 
nized starch in well drilling fluids employed in such drill¬ 
ing, because of fermentation, and that the process de¬ 
scribed and claimed in the application in suit solved that 
problem. The Examiner, after noting that in a drilling 
fluid gelatinized starch tends to ferment where there is no 
high concentration of salt, says, Def. Ex. F, App. 204, 208: 

“• • • Applicants have found that fermentation 
can be prevented and a drilling mud made and main¬ 
tained in an advantageous condition by rendering the 
mud highly alkaline and keeping it in that state, when 
starch is used. The resulting mud, which may or may 
not contain clay in addition to the starch and alkali, 
has a very low water loss, a suitable viscosity for drill¬ 
ing and is immune from deterioration due to fermen¬ 
tation. The water loss refers to the wall-sealing 
properties of the mud, that is, its ability to plaster 
the walls of the borehole so as to prevent the (sic) 
any large amount of water from the mud from passing 
out into the formations being drilled. Low -water loss 
is a very desirable property of a drilling mud. The 
viscosity should be low enough to allow easy pumping 
of the mud and quick settling of cuttings after the 
mud leaves the well, but high enough to keep the 
cuttings suspended until the mud can carry them out 
of the well. Applicants use enough alkali to keep the 
pH of the mud at about 12 and enough starch to give 
a water loss of less than 5 c. c’s preferably and 
to keep the viscosity between desirable operating 
limits. * * •”* 

That and no more is what applicants claim here; viz., in 
the broadest claim 3, App. 212: 


• The Board of Appeals decision is to the same effect, PI. Ex. H, App. 
215, etc., conceding that there is a peculiar problem in this art. 
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“Claim 3. In the art of drilling wells by the em¬ 
ployment of an aqueous mud-laden drilling fluid, the 
process comprising, adding to such a fluid, while main¬ 
tained at a pH of about 12, sufficient of a starchy 
colloid to attain and maintain a substantial wall-seal 
of low water loss, viz., below 5 c. c. (A. P. I.) and at 
an operable well-drilling viscosity.” 

The Examiner concedes as to the Cannon patent and the 
Stern Report, Def. Ex. F, App. 204, 209: 

“The Examiner does not contend that these refer¬ 
ences teach the basic principle of applicants’ dis¬ 
covery * * 

By avoidance, the Examiner then says: 

um * • j-jjgy do show the use in drilling muds 
of the same materials and in the same proportions as 
these are set forth in the claims. It is immaterial 
that the materials are added for a different purpose 
or that the patentee and the author did not appre¬ 
ciate all the advantages that resulted from the use 
of these compositions.” 

The first part is not a fact, as we have shown, while the 
second part is of importance in a process as will appear. 

The Patent Office concedes, and the District Court found, 
Finding 10, App. 7: 

“10. The Plaintiff’s testimony shows commercial 
success of the process of the claims in suit.” 

The prime question here really resolves itself into the 
simple one of whether the Stern Report and the Cannon 
patent, disclosed to those skilled in this art the procedural 
steps set forth in the claims and supported by the speci¬ 
fication of the application in suit, regardless even of pur ¬ 
pose and result, although both are of moment where d 
process is involved, particularly one based on a discoveryj 

The invention here is based upon a discovery, that when 
a mud-laden drilling fluid is maintained at a high alkaj 
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linity, specified in the claims as “at a pH of about 12”, 
then a water seal of low water loss, specified as “below 
5 c. c.”, can be maintained bv the addition of gelatinized 
or hydrolyzed starch, specified in the claims as a “starchy 
colloid”, but at an operable well-drilling viscosity. 

That the above was “applicants’ discovery” was con¬ 
ceded by the Examiner in the parts just quoted, who spe¬ 
cifically conceded that the drilling fluid or mud so treated 

“has a very low water-loss, a suitable viscosity * * * 
and is immune from deterioration due to fermenta¬ 
tion.” 

The Aspects of an Art or Process. 

We want to cite and quote from a few fundamental deci¬ 
sions. 

Corning v. Burden, 15 How\ (56 U. S.) 252, discusses the 
fundamental attributes of a process as follows, 267-268: 

“A process, eo nomine, is not made the subject of 
a patent in our act of Congress. It is included under 
the general term ‘useful art.’ * * * But where the re¬ 
sult or effect is produced by chemical action, by the 
operation or application of some element or power of 
nature, or of one substance to another, such modes, 
methods, or operations, are called processes. A new 
process is usually the result of discovery; a machine, 
of invention. * * * It is for the discovery or invention 
of some practicable method or means of producing a 
beneficial result or effect, that a patent is granted, and 
not for the result or effect itself. It is when the term 
process is used to represent the means or method of 
producing a result that it is patentable. * * # ” 

That case has been consistently followed by the Supreme 
Court and by this Court; thus in Kelley v. Coe, 69 App. 
D. C. 202, 99 Fed. 2d 435, this Court said, 441 footnote: 

‘ ‘ A process is a mode, method, or operation, whereby 
a result or effect is produced. Corning v. Burden, 15 
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How. 252, 14 L. Ed. 683. ‘A patentable process i|s a 
method of treatment of certain materials to produce 
a particular result or product.’ Holland Fumitjure 
Co. v. Perkins Glue Co., 277 U. S. 245, 255, 48 S. Ct. 
474, 478, 72 L. Ed. 868.” 

From the above, it will be seen that a patentable proc¬ 
ess is not only characterized by the mode, method or op¬ 
eration, i. e., the procedure, but also by the effect or result 
produced. Of course, the result or effect per se is not pat¬ 
entable, but what is patentable is the “method or means 
of producing a beneficial result or effect” or “whereby a 
result or effect is produced”; Corning v. Burden, and 
Kelley v. Coe, supra. That mode, method or operation is 


expressed in the claims in suit and that produces the re¬ 
sult or effect of rendering the drilling fluid “immune frpm 
deterioration due to fermentation” as conceded by pie 
Examiner, see page 34, supra. That result or effect n^ed 
not therefore be set out in the claims. That follows frbm 
the fundamental proposition of patent law, as stated by 
this Court in Smith v. Kingsland, 85 U. S. App. D. C. 284, 
178 Fed. 2d 26, 28: 

“It is also true that claims must be read in the light 
of the specification, not to enlarge them, but to ascer¬ 
tain their meaning and the intention of the patentee 
with respect to them. * * *” 


A process based upon a discovery has a preferred stand¬ 
ing, and naturally so, because in such a case the subject- 
matter is not simply one of detail improvements but is o|ne 
involving new applications of the laws of physics a^id 
chemistry. That was forecast in Corning v. Burden wl^en 
the Supreme Court says, 15 How. 252, 267: 

“A new process is usually the result of discovery; 
a machine, of invention.” 


Tilghman v. Proctor, 102 U. S. 707, 721, involved a process 
of making glycerine from fat, based upon the following: 
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“He discovered that fat can be dissolved into its 
constituent elements by the use of water alone under a 
high degree of heat and pressure; * * # .” 

Fermentation Co. v. Maus, 122 U. S. 413, 423, involved a 
process of preparing and preserving beer for the market 
by holding it under controllable pressure of carbonic acid 
from the beginning of the kraeusen stage until such time 
as it is transferred to kegs and bunged. As to that process, 
the Supreme Court said, p. 428: 

“• * * There appears also to be a new principle 

of action involved in the invention of the patentees. ” 

The Mathiesen Works v. Coe, 69 App. D. C. 210, 99 Fed. 2d 
443, involved a process of bleaching cellulosic materials 
by a solution of a chlorite as distinguished from a hypo¬ 
chlorite, which former this Court found was a “discovery 
made by the applicants”, p. 447. 

United Chromium v. International Silver Co., 53 Fed. 2d 
390, affirmed 60 Fed. 2d 913, C. C. A. 2, certiorari denied, 
288 U. S. 600, involved a process of chromium plating, 
based upon the following: 

“ * * # The patentee discovered that for commer¬ 
cial plating the fundamental and essential thing was 
to regulate the concentration of the catalyst acid radi¬ 
cal (SO4) at the start, and always, so as to secure and 
maintain the ratio of the chromic acid and catalyst 
CrO .3 

acid radical - within definite limits and prefer- 

SO4 

100 

ably at-. • * 

1 

Gasoline Products Co. v. Coe, 66 App. D. C. 333, 87 Fed. 
2d 550, C. C. A., D. C., involved the employment of a chro¬ 
mium alloy as a resistant to sulphur corrosion. The Court, 
ordering issue of the patent, says, p. 556: 
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“Discovery of a source of trouble not before knoynu 
and the discovery and application of a remedy pre 
well recognized as invention. Eibel Process Co. v. 
Paper Co., 261 U. S. 45, 43 S. Ct. 322, 67 L. Ed. 523.” 
While here possibly Applicants did not discover what 
caused fermentation, although they did observe that it was 
the bacteria, yeasts, molds, and particularly enzymes de¬ 
rived therefrom which break down the gelatinized staiich 
into dextrose and sugar, and which could not be killed jay 
preservatives; PL Ex. 1, App. 133, 139. They did how¬ 
ever discover the remedy which is effective in all cases, 
whether the drilling fluid is fresh water or salt water, or 
whether it becomes contaminated with cement or gypsup. 
The prior practice was limited to those cases where drill¬ 
ing was through or with salt, which was corrosive to the 
steel drilling equipment. 

We have stressed the fact that applicants’ process is 
based on a discovery. This case is, therefore, entirely dif¬ 
ferent from those cases which have been considered by 
this Court and by the Supreme Court involving detail im¬ 
provements, or the result of ordinary research with manip¬ 
ulations well within the skill of the calling. Such is nbt 
the case here. 

It was unknown that gelatinized starch could be kept 
immune from deterioration in such a complex thing as a 
well drilling fluid, subject to contamination by yeasts arid 
particularly by enzymes, by maintaining the fluid at a 
high alkalinity, but not too low and not too high, i. e., bp- 
tween, a pH of 11.7 and 13.2, expressed in the claims as 
“about 12”. That was a scientific discovery made by the 
applicants, and the Patent Office has produced no writing 
or any testimony of anyone skilled in the art to dispute 
that; for even the Examiner admits, Def. Ex. F, App. 204, 
209: I 

“The Examiner does not contend that these refer¬ 
ences teach the basic principle of applicant’s discov¬ 


ery 


• >> 





Based on that scientific discovery, applicants invented 
their process comprising, as stated in the broadest claim 
3, App. 212: 

* * adding to such a fluid, while maintained 
at a pH of about 12, sufficient of a starchy colloid to 
attain and maintain a substantial wall-seal of low 
w^ater loss, viz., below 5 c. c. (A. P. I.), and at an op¬ 
erable well-drilling viscosity.” 

Such a process is patentable under the law; for the Patent 
Office has found no prior art of that process any more 
than of applicant’s fundamental discovery. 

The Stern Bulletin Does Not Disclose Applicant’s Inven¬ 
tion. 

We have shown pp. 15-17, supra, that all that Stern dis¬ 
closes is making of gelatinized starch suspension by the 
usual 10 to 1 ratio of caustic soda and raw starch in accord¬ 
ance with the practice from 1888 on to the very month of 
the Stern Report. The pH of about 11 or 12 was obviously 
that of the gelatinized starch suspension and not of the 
drilling fluid to which it was to be added. 

This is not a case involving the testimony of witnesses, 
seeking to contradict what is said in a publication; that 
testimony shows what one skilled in this art gathered from 
the Stern Report; and such testimony is admissible as ap¬ 
pears from the authorities p. 43, infra. Furthermore, we 
have here extraneous evidence supporting the witnesses, 
namely; the usual method of gelatinizing starch from 1888 
on, applied by Gray et al., in their paper the same month as 
the Stern Report, described in the Chapman patent filed 
about the same time and even described by Stem in his 
Report. 

Is it possible that Stem in 1941 disclosed to the art 
preventing fermentation by and maintaining a drilling 
fluid at a pH of 12, when he describes for that purpose the 
use of equipment-corroding salt and even alcohol? Would 
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the art have continued for over two years with limiting 
the use of gelatinized starch to areas where salt domes were 
drilled through in the course of drilling for oil? This ife a 
fast moving art and was so during the war which was ip a 
critical stage in 1943, when our Government was so im¬ 
pressed that it permitted Plaintiff to sell gelatinized starbh, 
a food product, by the train load. This is surely a cpse 
where the Patent Office should not be affirmed in refusing a 
patent for an exceedingly important process based oh a 
scientific discovery, by the general sentence, at the end of 
the description for gelatinizing starch by a 10 to 1 ratio, 
D-201, 203: 

“A pH of about 11 or 12 has been found desirable.” 

As Farnham testified, App. 46, Tr. 68: 

“Q. Suppose you boil it, instead of it being in ifhe 
cold, what is it then? A. Starch will gelatinize at a 
lower pH if it is boiled. 

Q. Will it gelatinize at 11 if it boils? A. Yes.” 

Note that Stem describes “boiling” the starch and caustjic. 

But following the Stern Report if the sentence applies 
to the pH of the drilling fluid, a pH of 11 will not prevent 
fermentation, for the pH must be at least 11.7,* PI. Ex. 1, 
App. 133; Farnham, App. 43, Tr. 68; accordingly one 
following the Stern Report would go astray. Applicants 
have been very specific as to both the lower and upper 
limits of the pH, PI. Ex. 1, App. 133, 139. The Stern Re¬ 
port does not comply with the requirements of a publica¬ 
tion to warrant refusal of a patent as shown p. 44, infifa. 

The Cannon Patent Does Not Disclose Applicant’s Inven¬ 
tion. 

The facts as to the Cannon patent were summarized, 
p. 15, supra, and elaborated upon, p. 21, etc., supra. 


* Note again that the difference between 11 and 11.7 is on a logarit; 
mic scale, which means that at 11.7 the fluid is many times as alkal^ 
as at 11; pp. 9, 21, supra. 


h- 

ne 
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The Cannon patent is one of a type of patents condemned 
by the Courts. It attempts to monopolize a whole field of 
agents under the broad term, “an organic compound con¬ 
taining three or more hydroxyl groups,” Def. Ex. A, App. 
193, patent page 1, right, lines 34-37. Cannon lists 18 tan¬ 
nin extracts, page 2, left, but he gives as an example 
only one, namely: quebracho extract, a crude tannic acid, 
page 2, right. Cannon lists also starch, page 1, left, line 4 
(but not gelatinized starch), with no example of a drilling 
fluid containing starch, showing the results obtained by 
using it. 

The Cannon patent must, of course, be read in its envi¬ 
ronment and it was so read by those skilled in the art. 
That environment shows that the Cannon patent, employs 
caustic soda with tannic acid as usual to thin a drilling 
fluid; that is shown by the Lawton et al. patent and was 
confirmed by Farnum, Larsen and Beesley. 

Whether starch (ungelatinized) which is inert, will thin 
a drilling fluid, is not of moment, because we are dealing 
here with gelatinized starch (starchy colloid) which is 
a thickener like bentonite, and that was confirmed by 
Farnum, Larsen and Beesley. That is also confirmed by 
Gray et al. as shown by Farnum. None of that was dis¬ 
puted by defendant’s counsel at the trial, who did not even 
cross-examine Farnum on that phase at the trial. 

From the above it will be apparent that if it be at¬ 
tempted to substitute starch for a tannin acid in the Can¬ 
non patent, as the Patent Office attempts to do, the result 
will be exactly the opposite from what Cannon sought to 
attain, namely, the thinning of a thick drilling fluid made 
up of a thickener, namely, bentonite, and would defeat the 
very object that Cannon sought to attain. Surely: 

A thickener + a thickener = a greater thickener, 
not a less thickener, i. e., a thinner fluid. 

The position of the Patent Office is about as unsound as 
was the old idea that an anemic person could be cured by 
bleeding. 
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Here again we do not simply have the testimony of fit¬ 
nesses, although highly skilled in this art, supported by 
experiments in and out of Court, none of which were re¬ 
futed, but we again have publications before and after the 
issue of the Cannon patent. 

The Chapman patent issued in 1946, to the assignee of jthe 
Cannon patent, refers to what Cannon disclosed as some¬ 
thing to overcome the “undesirable consistency”, Ajpp. 
189, page 1, right, line 15. Further that if starch be Em¬ 
ployed in the proportion suggested by the Examiner, 
namely 2%, p. 2, left, line 10: 

“it not only doesn’t retard loss of water by filtration, 
but actually has an adverse effect.” 

The District Court disregarded all that evidence, in 
spite of the fact that if it were attempted to substitute 
starch for a tannic acid in the Cannon patent, and in all 
of the examples given, the drilling fluid would be so thick 
as to be wholly unusable. The claims in suit carefully 
specify that with the drilling fluid maintained with a sub¬ 
stantial water seal of low water loss, viz., below 5 cc., the 
fluid will be: 

“at an operable well drilling viscosity.” 

The Examiner admitted that, Def. Ex. F, App. 204, 209. 

Surely the Patent Office should not be affirmed in its Un¬ 
reasonable distortion of the Cannon patent to make out 
applicants’ invention based on a discovery, when by doing 
so a wholly unusable thing is secured and when that woijild 
defeat the very objects and purposes of the Cannon pkt- 
ent. 

Application of Further Authorities. 

A patent like a publication is addressed to one skilled in 
the art to which the subject-matter relates; indeed, the 
situation is analogous to the sufficiency of the specification 
of a patent in an infringement suit, and as to the suffi¬ 
ciency thereof R. S. 4888, 35 U. S. C. 33, has a criterion, 
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namely, ‘ * any person skilled in the art or science to which 
it appertains. . . . ” That view was confirmed by the 
Supreme Court in Carnegie Steel Co. v. Cambria Iron Co., 
185 U. S. 403, 437: 

“. . . The specification of the patent is not ad¬ 
dressed to lawyers, or even to the public generally, 
but to the manufacturers of steel, and any description 
which is sufficient to apprise them in the language of 
the art of the definite feature of the invention, and to 
serve as a warning to others of what the patent 
claims as a monopoly, is sufficiently definite to sustain 
the patent. He may assume that what was already 
known in the art of manufacturing steel was known to 
them, ...” 

It accordingly follows that the testimony of Farnham and 
Larsen both highly skilled in this art was proper to show 
the environment leading to the Stern Report and what was 
meant by the language of that Report, i. e., preparation of 
gelatinized starch by a 10-1 ratio of caustic to starch used 
since 1888 and later used in the oil fields. So also was the 
testimony as to the environment of the Cannon patent by 
showing in what way caustic and a tannin had been used 
to thin and not to thicken a drilling fluid and that gelat¬ 
inized starch thickened the drilling fluid. 

In Radtke Patents Corp. v. Coe, 74 App. D. C. 251, 122 F. 
2 937, 946, this Court remanded the case to the District 
Court for the purpose of receiving testimony of one skilled 
in the art as to the knowledge of one skilled in the art as 
to what was contained in a prior scientific publication 
relied upon by the Patent Office. This Court did likewise 
in International Corp. v. Kingsland, 81 App. D. C. 215, 169 
F. 2 890. 

Robinson on Patents sets out the requirements of the prior 
patent or publication as follows: 

“The invention described in the publication must be 
identical in all respects with that whose novelty it 


contradicts. The same idea of means, in the saihe 
stage of development, as that which the inventor bf 
the later has embodied, must be thereby communicated 
to the public. The invention thus described must also 
have been a complete and operative art or instrument, 
ready for immediate employment by the public. Add 
it must be described, not as a mere hypothesis either 
in method or in possibility, but as an existing fa<pt 
already known.” Vol. I, p. 450. 


That view is supported by the decisions of this Court, ^s 
will appear. 


Kelley v. Coe, 69 App. D. C. 202, 99 F. 2 435, involved ^). 
441 a procedure in rock drilling, involving maintaining a 
negative or sub-atmospheric pressure in the hood at all 
times during operation; and the prior art did not recog¬ 
nize the necessity for permitting free entry of air unddr 
conditions of sub-atmospheric pressure in the hood. Kelley 
himself had first worked on the theory of the prior art and 
failed. This Court said: 

“. . . And it was not until the theory of operation 
described in Kelley’s method was understood by those 
who had failed in their efforts to use the Prellwitk 
method in the light of the prior art, that they realized 
the fundamental defect of the Prellwitz method antjl 
the reason for its failure. In order that a referencd 
or group of references may teach a process, the 
process must be deliberate and the means understood.’f 


p. 441. 

That applies directly to the Stern Report who described 
a procedure of using a concentrated salt drilling fluid or 
alcohol to avoid fermentation; it did not describe the main^ 
tenance of the drilling fluid at a pH of about 12, which is 
universal in its application. 

Lucke v. Coe, 63 App. D. C. 61, 69 F. 2 379, shows the viev^ 
of this Court in patent cases when it says, p. 383: 
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. . It is comparatively easy, now that the 

Lucke device is in evidence, to take this and that from 
the references and achieve a nnnc pro tunc solution 
of the problems confronting Lucke when he made his 
invention. We rule, therefore, that the claims denied 
by the Patent Office should be allowed.” 

In Seyfarth v. Coe, 76 U. S. App. D. C. 96, 129 F. 2 58, the 
prior art failed to teach the step essential to attain the 
desired results, which in this case is the maintenance of 
the drilling fluid at a high alkalinity of about 12 pH, par¬ 
ticularly where sufficient starch is added to secure a water 
loss of below 5 c. c. and all at an operative drilling vis¬ 
cosity. 

Otto v. Robertson, 62 App. D. C. 233, 66 F. (2d) 213, in¬ 
volved a situation where it was attempted to reconstruct 
a prior art patent in order to meet the application in suit; 
this Court says: 

“. . . ‘It is not sufficient to constitute an anticipa¬ 
tion that the device relied upon might, by modification, 
be made to accomplish the function performed by the 
patent in question, if it were not designed by its 
maker, nor adapted, nor actually used, for the per¬ 
formance of such functions.’ ” 

The Mathieson Alkali Works v. Coe, 69 App. D. C. 210, 
99 F. 2 443, involved a process of bleaching cellulosic mate¬ 
rials with an acid solution containing a chlorite of a metal. 
In the prior art hypochlorites had been employed, and the 
Patent Office took the position that they acted the same 
way. The Court, in holding that the patent should issue, 
says, p. 444: 

“. . . The reference discloses nothing concerning 
the bleaching of cellulosic materials, and discloses 
nothing concerning the different reactions of chlorites 
and hypochlorites in an acid solution . . .” 

That applies to the Cannon patent which did not disclose 
what would happen if starch were substituted for tannic 
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acid, but was directly contrary to what happened whep 
tannic acid was used, because the drilling fluid was thickj 
ened rather than thinned. 

Becket v. Coe, 69 App. D. C. 53, 98 F. 2 332, involved 
stain-resisting iron-base alloy having deep drawing prop-i 
erties.” p. 333. It was an iron-base alloy containing in 
addition to iron, chromium, manganese, nickel and copper.! 
There, as here, prior patents were relied upon which did 
not have as their object the production of a stain-resisting 
alloy having deep drawing properties, and some of the 
patents contained general statements which were relied 
upon by the Patent Office as disclosing Becket’s invention. 
The following language of the Court is particularly perti¬ 
nent here: 

“. . .A careful reading of the patent, however,] 
convinces us that so far as a chromium-manganese- 
nickel-copper ferrous alloy is concerned the inventor 
was but guessing in the dark. This type alloy is 
mentioned only as a variant of a chromium-nickel- 
manganese alloy, with neither details as to what dif¬ 
ferent results would be obtained, nor any indication 
that the metal would resist staining.’ 7 p. 335. 

“. . . With the Becket application before us it is 
possible to look back upon the Hadfield (French) and 
Commentry (French) patents and to say that they 
suggested what he found, but such hindsight should 
not, we think, defeat his application. Hadfield and 
Commentry seem neither to have sought nor to have 
found an alloy which is both stainless and deep- 
drawing, and though it be true that the scope of their 
ranges embraces the claims of Becket, this speaks of 
the extent of their desire rather than of the breadth 
of their discoveries.” p. 336. 

“. . . One seeking a stainless deep-drawing alloy 
and finding the Hadfield (French) and Commentry 
(French) patents could not have said: ‘These give me 
what I want.’ ” p. 336. 
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Certainly Cannon seeking to reduce the viscosity of drill¬ 
ing fluid by caustic-tannin solution could not by mere enu¬ 
meration of starch disclose the very opposite. To a like 
effect is Toch v. Zibell Damp Resisting Paint Co., 231 F. 
711, 714, C. C. A. 2, where the patent enumerated 17 sub¬ 
stances, with examples of only 2 or 3. 

In Re Tone, 154 F. 2 179, C. C. P. A., involved a case where 
the attempted modification of a prior patent by the Patent 
Office defeated the very object of that prior patent and 
therefore was held not a statutory bar. 

It is, of course, well settled that a prior art reference 
incapable of use as contemplated by an application for a 
patent asked for or by an issued patent, can be no statu¬ 
tory bar. Moffett v. Fiske, 60 App. D. C. 281, 51 F. 2 868; 
Hoover v. Eckerd’s Co., 53 F. 2 215, Del.; In Re Gillam, 
37 F. 2 959, C. C. P. A.; Siemund v. Enderlin, 212 F. 410, 
C. C. A. 2. 

It is, of course, well settled that in order for two things 
to be equivalent they must be capable of operating in sub¬ 
stantially the same way to secure substantially the same 
results. That is certainly not true of starch and tannic 
acid, one of which is the very antithesis of the other. The 
mere fact that they may belong to the same chemical class 
is not determinative; Corona Tire Co. v. Dovan Chemical 
Corp., 276 U. S. 358; Ward Baking Co. v. Hazelton Baking 
Co., 292 F. 202, 205, D. C. Pa. That is particularly true 
when one is used for another purpose than is the other. 
In re Lowry, 93 F. 2 909, C. C. P. A. As was said in 
Cardinell Corp. v. Scriptex Ink Co., 21 F. Supp. 60, D. C. 
Pa.: 

“No range of equivalence will include a substance 
which, though it may produce a given result, lacks 
the quality necessary to practical usefulness.” 

That is, of course, for the reason that equivalency is deter¬ 
mined by functional action. Treibacher Werke v. Roessler 
Co., 219* F. 210, C. C. A. 2. 
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DISTRICT COURT’S MEMORANDUM AND FINDINGS. 

We fully appreciate the burden on a plaintiff in a suit 
under R. S. 4915, and the effects to be given to the Find¬ 
ings of a District Court. We, however, want to note the 
following: 

The Informal Memorandum, App. 6, of the District 
Court is brief and not illuminating. After that Defendant 
presented Findings of Fact, App. 6, which were entered. 
Plaintiff presented Proposed Findings, App. 8, which wer^ 
fully in accordance with the evidence, filed the day after 
Defendant’s Proposed Findings were entered, but Plain¬ 
tiff’s Proposed Findings were not entered under Civil 
Rule 52 (b). Plaintiff then filed its Motion for a New 
Trial, App. 12, based on Plaintiff’s Proposed Findings, but 
that motion was overruled, App. 22, without an opinion. 

We submit that Plaintiff has sustained the burden im¬ 
posed on it. The evidence is by more than a mere pre¬ 
ponderance and is clear, satisfactory and practically con¬ 
clusive. There is no rational basis for the conclusions of 
the Patent Office or of the District Court. The Findings of 
the District Court have no basis in the evidence but ar«i 
contrary to the evidence and the conclusions are contrary 
to the settled law of this Court and of the Supreme Court. 
Where, as here, the facts are proved, the question of valid¬ 
ity is one of law, A. & P. Co. v. Supermarket Corp., 340 
U. S. 147, 156. 

It would certainly result in a miscarriage of justice if 
the Patent Office and the District Court be affirmed in this 
case. To say that the Patent Office can stand practically 
mute at the trial without controverting the testimony of 
four highly skilled in this art witnesses, supported by 
scientific publications, on the technical questions involved, 
showing that the Patent Office was in error on those ques¬ 
tions, and still affirm the Patent Office, goes contrary tq 
what courts have done since the establishment of our 
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Judicial System. To withhold from Plaintiff a patent on a 
highly useful process based on a discovery, and so con¬ 
ceded by the Patent Office, on prior art which is so far 
afield as here, will discourage invention. 

The claims asked for are exceedingly modest and are 
consonant with the discovery of the applicants. They do 
not cover all methods of employing gelatinized starch in 
drilling fluids, but only a narrow but important niche in 
that art. As shown, page 3, supra, Plaintiff’s policy is not 
to monopolize but offers licenses without restrictions. 

The Patent Office has seen fit to grant to a subsidiary of 
Standard Oil of New Jersey, the Chapman Patent No. 
2,399,986, App. 189, covering another niche for the employ¬ 
ment of gelatinized starch in salt water drilling fluids. As 
this Court said in Poulsen v. Coe, 73 App. D. C. 324, 119 
F. (2) 188, 199: 

“While the rule of stare decisis does not apply to 
decisions of the Patent Office, there is a presumption 
of correctness in such decisions, and if what the ap¬ 
pellants did is at least as inventive in quality as what 
Robinson and Hewlett did, the granting of a patent 
to the latter should be persuasive in respect of the 
right to a patent by the former.” 

It is therefore respectfully submitted that the District 
Court should be reversed. 

JOHN H. BRUNINGA, 
Attorney for Appellant. 

RICHARD G. RADUE, 

National Press Building, 

Washington 4, D. C., 

Of Counsel. 

St. Louis, Missouri, 

February 23, 1951. 
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STATEMENT OF QUESTION PRESENTED 



In the opinion of appellee, the question is whetheif the 
District Court was right in refusing the process claims 


at bar of the application for patent owned by appellant, 
which claims relate to the use of a well drilling fluid con¬ 


taining a starchy colloid which is maintained at a pH 
value of about 12, as being unpatentable in the appli¬ 
cation in view of the teachings of the patent to Cannon 


and the Stern Report, each disclosing the use of caustic 
soda in connection with starch used in a well drilling 
fluid, and the further teaching of The Solvay Blue Book 
that a 1% solution of caustic soda has a pH value just 


under 13. 
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l&nitzZ States Court of Appeals 

FOE THE DISTRICT OF COLUMBIA CIRCUIT 

Appeal No. 10873 

National Lead Company, a Corporation, app ella nt 

v. 

John A. Marzall, Commissioner of Patents, 

APPELLEE 

APPEAL FROM THE JUDGMENT OF THE UNITED STATES DIS¬ 
TRICT COURT FOR THE DISTRICT OF COLUMBIA 

BRIEF FOR THE COMMISSIONER OF PATENTS 

COUNTERSTATEMENT OF THE CASE 

While an accurate statement of the case can be 
gathered from pages 2 to 31 of appellant’s brief, these 
pages include so much argumentative matter that it is 
believed a more concise statement of the case is that the 
issue here presented is whether the District Court was 
right in refusing to allow the process claims at bar of 
the application for a patent, which application is owned 
by appellant by assignment from the applicants. The 
answer to this question depends, in turn, upon the 
answer to the question hereinbefore set forth under i;he 
heading “Statement of Question Presented.” 


(i) 


2 


SUMMARY OF ARGUMENT 

1. There is no patentability in using a well drilling 
fluid containing gelatinized, hydrolyzed or colloidal 
starch. 

2. There is no patentability, when using a well drill¬ 
ing fluid of the character just specified, in maintaining 
the alkalinity thereof at a pH value of about 12, in 
view of the patent to Cannon (Joint Appendix 193), 
the publication by Stern (Joint Appendix 201) and The 
Solvay Blue Book (Joint Appendix 199). 

3. The fact that the applicants who filed the applica¬ 
tion owned by appellant discovered that gelatinized 
starch in a well drilling fluid could be kept immune 
from deterioration by maintaining the fluid at an 
alkalinity having a pH value of about 12, is not such a 
discovery as warrants granting a patent, where the 
facts are set forth in the preceding paragraph. 

4. Contrary to the allegation of appellant’s state¬ 
ment of points numbered (1) at page 32 of appellant’s 
brief, it is submitted that the testimony adduced at the 
trial shows no error on the part of either the Patent 
Office or the District Court in refusing the claims at 
bar, but rather shows that such refusal was correct. 

ARGUMENT 

The appellant, as owner by assignment of the applica¬ 
tion for patent of Dee A. Sykes and Jack H. Beesley, 
Serial No. 489,890 (Joint Appendix 133) sought, as 
plaintiff in an action under 35 U. S. C. 63, a decree from 
the District Court authorizing the allowance of the 
process claims of said application at bar. These claims 
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are not treated individually in appellant’s brief j and 
they will not be individually treated here, as it is be¬ 
lieved they stand or fall together. 

The application owned by appellant claims as an 
improvement over the acknowledged prior art of using 
a well drilling fluid containing gelatinized, hydrolyzed 
or colloidal starch, the maintenance of the alkalini ty of 
such fluid at a pH of about 12 (Joint Appendix 138). 
This is done by the addition of any suitable alkali, such 
as caustic soda (Joint Appendix 139, second para¬ 
graph) to bring the drilling fluid to the desired pH 
value. Although the claims at bar specify a valu^ for 
the pH of about 12, it is clear from the application dis¬ 
closure itself that there is nothing critical about the 
precise value of 12. 

The specification of the application at bar clearly 
brings out (Joint Appendix 139, first paragraph) that 
“a pH of 11.7 is in many cases sufficient. * * * We 
have, however, found that generally the pH should, not 
be above 13.3, because * * * .” Thus it appears that 
the expression in the claims of “about 32” is intended 
to allow some leeway, and, on the basis of the specifica¬ 
tion, is intended to mean anything from 11.7 to 13 3. 

1. The application of appellant acknowledges as 
prior art the use of colloid materials such as starch in 
a well drilling fluid. (Joint Appendix 134). By the 
testimony before the District Court, gelatinized starch, 
hydrolized starch, colloidal starch and pasted starch 
are all the same thing. (Joint Appendix 71, last four 
lines). 
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The patent to Cannon (Joint Appendix 393) relates 
to a drilling fluid. The District Court found (Finding 
of Fact 3, Joint Appendix 7) that the patent discloses, 
inter alia, a drilling fluid including starch and caustic 
soda, various values being mentioned for the caustic 
soda, one value of which is 1%. The District Court 
further found that a 1% solution of caustic soda will 

gelatinize or hydrolize starch. (Finding of Fact 7, 
Joint Appendix 7). The last mentioned finding of fact 
is clearly supported by the evidence. (Joint Appendix 
73, last three lines down to 74, first two lines). 

The publication by Stem (Joint Appendix 203) 
refers to the use of hydrolyzed starch in a well drilling 
fluid. The District Court so found as a finding of fact 
numbered 4 (Joint Appendix 7). 

From the foregoing it is submitted to be abundantly 
clear that there was no patentability in the use of a 
well drilling fluid containing gelatinized, hydrolyzed 
or colloidal starch. 

2. It next remains to discuss whether patentability 
might reside in making a well drilling fluid of the char¬ 
acter just discussed alkaline, to the pH value of about 
12. For the reasons already hereinbefore explained, 
the specification of the application at bar itself shows 
that the pH value may vary anywhere from 11.7 to 13.3. 

It has hereinbefore been explained wherein the 
patent to Cannon (Joint Appendix 193) discloses a 
drilling fluid including starch and caustic soda, the 
caustic soda being present in various amounts, one 
amount being 1%. It has also been shown that where 
caustic soda is present in the amount 1% it will gelatin- 



ize or hydrolyze starch. It is true that the patent to 
Cannon does not state what is the pH value of the grill¬ 
ing fluid containing 1% of caustic soda. However, The 
Solvay Blue Book (Joint Appendix 199) discloses 
what is the pH value of a solution containing 1% of 
caustic soda. The District Court found as a fact 
(Finding of Fact 6, Joint Appendix 7) that the Solvay 
Blue Book discloses that the pH value of a 1% solution 
of caustic soda is just under 13.0. 

It is therefore submitted that the evidence is ample 
to support Finding of Fact 8 of the District Court 
(Joint Appendix 7) that “The claims at bar define no 
invention over the disclosure of the patent to Cannon.” 

It has already hereinbefore been explained wherein 
the publication by Stern discloses the use of hydrolyzed 
starch in a well drilling fluid. (Joint Appendix 203, 
lines one to three.) The publication then goes on (lines 
6 and 7, same page) to state that “ A pH of about 11 or 
12 has been found desirable.” 

Although appellant argues at page 17 of its brief 
that the pH referred to by Stern is the pH of the starch- 
caustic mix, and not that of the drilling fluid to vlhich 
it is then added, nevertheless the District Court found 
in Finding of Fact 4 (Joint Appendix 7) that the pH 
of about 11 or 12 that has been found desirable “refers 
to the pH value of the drilling fluid.” It is submitted 
that this conclusion was reasonable in view of all the 
evidence before the District Court. 

It is therefore submitted that the District Cjourt 
rightly found, in Finding of Fact 9 (Joint Appendix 7) 
that “the claims at bar define no invention over the 
disclosure of the publication by Stern.” 
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It is further submitted, in view of the discussion of 
the patent to Cannon and the publication by Stern, that 
there is no patentability, when using a well drilling 
fluid containing gelatinized, hydrolyzed or colloidal 
starch, to maintain the alkalinity thereof, by the use 
of caustic soda, at a pH value of about 12. 

3. It is said at page 39 of appellant’s brief that— 

It was unknown that gelatinized starch could be 
kept immune from deterioration in such a complex 
thing as a well drilling fluid, * * * by maintain¬ 
ing the fluid at a high alkalinity * * * between a 
pH of 11.7 and 13.2, expressed in the claims as 
“about 12.” That was a scientific discovery made 
by the applicants * * *. 

Assuming that applicants made the scientific discov¬ 
ery referred to by appellant, it does not follow that a 
patent may be granted merely on the basis of that dis¬ 
covery. For the reasons stated in developing point 2 
under summary of argument hereinbefore presented, 
it is submitted to be clear that there was no patentabil¬ 
ity in the hydrolyzed starch containing well drilling 
fluid of pH value of about 12. The discovery of the 
fact that such unpatentable use of the pH value of 12 
would keep the gelatinized starch immune from deteri¬ 
oration is merely the discovery of a hitherto unstated 
property of an unpatentable well drilling fluid. 

The District Court found as Conclusion of Law 1 
(Joint Appendix 8) that “The discovery of a hitherto 
unstated property of a well drilling fluid containing 
starchy colloid and sufficient caustic soda to make the 
pH value about 12 is not such a discovery as entitles 
plaintiff to a patent therefor.” 
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The conclusion of the District Court in this respect is 
submitted to be amply supported by the case of In re 
Jones, 28 CCPA 1302, 120 F. 2d 1019, cited by the 
Board of Appeals (Joint Appendix 221) and the c^ses 
therein cited (Joint Appendix 221, 222). 

Stated differently, on the prior art presented, the 
public should be entitled to use, on the expiratiop of 
the Cannon patent, everything taught therein, with all 
of the results flowing therefrom, whether the results 
be stated by the prior art or not. Roberts v. Ryer, 91 
U. S. 150. The mere fact that appellant’s assignors, 
the applicants in the application in suit, discovered 
that a pH value of about 12 prevents the fermentation 
of the starch, is not sufficient, it is submitted, to war¬ 
rant granting appellant the here-sought monopoly, 
which would require the public, when using the prior 
art combination of drilling fluid containing gelatinized 
starch and caustic soda, to keep away from using that 
amount of caustic soda which will bring the pH value 
to ‘‘about 12.” 

4. It is alleged at page 32 of appellant’s brief that 
the testimony adduced at the trial shows clear ertor 
on the part of the Patent Office in refusing a patent. 
It is further alleged at page 49 of appellant’s brief tl(iat 
there is no rational basis for the conclusions of the 
Patent Office or of the District Court, and that the 
Findings of the District Court have no basis in the 
evidence and the conclusions are contrary to the settled 
law of this Court. 

However, it is submitted that the detailed discussion 
of the evidence, which includes the prior art, as hete- 
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inbefore presented does show a rational basis for the 
conclusions of both the Patent Office and of the Dis¬ 
trict Court. 

It is further submitted that the testimony adduced at 
the trial shows no error on the part of either the Patent 
Office or the District Court in refusing the claims at 
bar, but rather shows that such refusal was correct. 

Where such is the case, a reasonable finding of the 
Patent Office and the District Court should not be set 
aside. Besser v. Ooms, 81 U. S. App. D. C. 7,154 F. 2d 
17, and authorities therein cited under footnote 3, in¬ 
cluding Abbott et al. v. Coe , 71 App. D. C. 195, 109 
F. 2d 449, cited (Joint Appendix 6) in the informal 
memorandum of the District Court. 

CONCLUSION 

It is therefore submitted that the claims at bar fail 
to define invention over the prior art, that the District 
Court was right in upholding the ruling of the Patent 
Office to that effect, and that accordingly the judgment 
from which appeal has been taken should be affirmed. 

E. L. Reynolds, 

Solicitor , United States Patent Office. 

H. S. Miller, 

Of Counsel. 

March 1951. 
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side step what is claimed in the process claims in 
which accurately state the metes and bounds of applica^i 
process. 
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(2) Counsel distort the Stern description by reading into 
it something not disclosed therein, viz.: by asserting that 
the pH mentioned by Stern is that of the drilling fluid, 
although what Stern specifies is the pH of a caustic-soda- 
water suspension of a raw starch in order to produce a 
gelatinized starch suspension, which is later added to the 
drilling fluid and diluted thereby much below a pH of 12. 

(3) Counsel likewise distort the Cannon description by 
reading into it something not disclosed therein, viz.: by 
asserting that what is mentioned in the Cannon patent is 
gelatinized starch and not “starch,” an inert thing, which 
the patent specifically mentions. 

(4) Counsel disregard the environment with reference to 
the Stern and Cannon disclosures, which taught the art 
that Stern simply disclosed the gelatinization of starch in 
a caustic-water-solution, and that Cannon simply taught 
the art to use the agents described by Cannon to thin 
rather than thicken a drilling fluid. 

(5) Counsel assert that there is nothing critical in the pH 
of a drilling fluid employing gelatinized starch, although 
the evidence shows that when the pH is too low fermenta¬ 
tion will not be inhibited, but when too high the starch will 
become caramelized and sugar-like. 

(6) Counsel disregard the wide limits in the proportions 
of caustic in the Cannon disclosure which, although if fol¬ 
lowed with respect to quabracho (tannin), will produce a 
satisfactory thinner as contemplated by Cannon, but if 
followed with respect to starch, at the lower limit, will not 
produce gelatinized starch and at the higher limit will 
caramelize starch. 

(7) Counsel disregard the fact that if starch be substituted 
for quabracho in Cannon’s process, Cannon’s very object 


of thinning a drilling fluid will be defeated and the drilling 
fluid will become inoperable. 

(8) Counsel assign to Finding 3 something which is con¬ 
trary to the Finding itself, because that Finding specifies 
“starch” and not “a starchy colloid,” i. e., gelatifiized 
starch as specified in the claims. 

(9) Counsel insists on Finding 4 (proposed by Appellee’s 
Counsel) to the effect that Stern “refers to the pH ^alue 
of the drilling fluid,” although that is contrary to the evi¬ 
dence. 

(10) Counsel seek to combine the Stern and Cannon dis¬ 
closures although the result will not and cannot b0 ap¬ 
plicants’ invention. 

(11) Finally, Counsel entirely ignore the challenges in 
Appellants’ Brief as to the facts and the law, and par¬ 
ticularly our challenges that determinative testimony was 
not disputed, and that the decisions of this Court ar[d of 
the Supreme Court, cited in Appellants’ Brief, were igfiored 
by Appellee’s Counsel. 

In view of the above, it will be necessary for Appellants’ 
Counsel to extend this Brief somewhat more than Would 
ordinarily be necessary, and to quote from testimony for 
the convenience of the Court, because Appellees’ Counsel 
have either disregarded the testimony or only referred to 
parts, disregarding what the witnesses actually said. 


APPELLEE’S STATEMENT OF QUESTIONS 

PRESENTED. 


Because of the understatement of what is specified in 
the claims in suit, we will first again quote the broadest 
claim 3, App. 212, which is as follows: 

“Claim 3. In the art of drilling wells by the employ¬ 
ment of an aqueous mud-laden drilling fluid, the 
process comprising, adding to such a fluid, while main¬ 
tained at a pH of about 12, sufficient of a starchy col¬ 
loid to attain and maintain a substantial wall-seal of 
low water loss, viz., below 5 cc (A. P. I.) and at an 
operable well-drilling viscosity.” 

The claims do not simply 

“relate to the use of a well-drilling fluid containing 
a starchy colloid which is maintained at a pH value 
of about 12.” 

Nor do the claims simply specify: 

“the use of caustic soda in connection with starch 
used in a well-drilling fluid.” 

The first is asserted by Appellee’s counsel for appli¬ 
cants’ claims and the last for the Stern Report and the 
Cannon patent; both are erroneous. 

In Stem’s process, caustic soda is simply used to gelati¬ 
nize the starch in a water suspension; not to “maintain” 
the drilling fluid, to which the gelatinized starch suspen¬ 
sion is later added, at a pH of about 12, as set forth in the 
claims; Stem uses salt water to immunize the drilling 
fluid in which the starch suspension is inevitably diluted 
to below a pH of 11 or 12, i. e., 10.9; see Appellant’s Brief, 

pp. 20-21. 

Note: Again App. refers to the Joint Appendix. Tr. to the transcript 
before the District Court and Dep. to the depositions. All emphasis are 
ours. 


In the Cannon process, if starch be substituted for tannic 
acid in Cannon’s bentonite drilling fluid, with caustic soda 
in the amounts prescribed by the Examiner, then the very 
objects of the Cannon process of thinning the fluid will 
be defeated, because the drilling fluid will be thickened 
and not thinned, and will indeed result in an inoperable 
and not at “an operable well-drilling viscosity,” as set 
forth in the claims; see Appellant’s Brief, pp. 26-28. 

The Solvay Blue Book simply discloses that 1% of 
caustic soda in water produces a pH of just under 13;; it 
does not deal with drilling fluids, or such fluids containing 
a starchy colloid. 

Appellant’s Statement of Questions Presented is, there¬ 
fore, incomplete and inaccurate on the very issues involved 
in this case. 

APPELLEE’S COUNTERSTATEMENT OF THE CASE. 

Appellee’s counsel concede that: 

“ * * * an accurate statement of the case can be 
gathered from pages 2 to 31 of appellant’s brief * * * ” 

Counsel then proposes to present “a more concise state¬ 
ment of the case” because it is asserted that Appellant’s 
statement includes “much argumentative matter.”* The 
rest of Appellee’s Brief is, however, argumentative ^nd 
necessarily so, because Appellee’s counsel cannot and do 
not rely on the evidence but on distortions of the evidence, 
which evidence is not disputed by Appellee at the trial. 

Appellant’s challenges were not disputed. 

Throughout Appellant’s Brief we called attention to the 
fact that: the demonstrations by Famham at the trial and 

* In Appellant’s Brief, p. 15, we said: “Some of the presentation may 
appear argumentative, but that is done to connect the facts.” 
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by Larsen in his deposition! were not disputed and that 
there was no cross-examination with respect thereto, pp. 
20, 27, 28; that the conclusions of the highly skilled wit¬ 
nesses with reference to the Stern and Cannon disclosures 
were not disputed at the trial, pp. 21, 42, 43; that any 
particular prior art citation must be considered in its 
environment as established by the art which preceded it, 
p. 15; that by following the Examiner’s view of the 
Cannon disclosure, the results of applicant’s invention 
can not and will not be attained, p. 29; that the Patent 
Office did not dispute that there was a problem in this art 
and that the application in suit solved that problem, p. 34. 

Appellant’s Brief is silent on the above challenges; in 
fact, they are simply ignored. 

APPELLEE’S SUMMARY OF ARGUMENT. 

Appellee’s Summary confuses the issues before this 
Court, because again Appellee’s counsel continuously 
understate and sidestep what is claimed in the process 
claims in suit and overstate what is disclosed in the prior 
art. Thus: 

(1) While it was old to use a starchy colloid in 
a drilling fluid, Stern described such use only in a 
salt water fluid, with resultant corrosion of the steel 
equipment. Cannon only described the use of starch, 
an inert material, and not of “a starchy colloid,” i. e., 
gelatinized starch. 

(2) Neither Stem nor Cannon describe “maintain¬ 
ing” the well-drilling fluid at a pH of about 12, i. e., 
between 11.7 and 13.3, so as to “maintain” a low 
water loss, viz., below 5 cc, and all at an “operable 


t Note that by the Stipulation, App. 133, Appellee’s Counsel were spe¬ 
cifically given the option to cross-examine Farnham on Larsen’s testi¬ 
mony. 
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well drilling viscosity” as specified in the <j}laims. 
Stem maintained the water-loss by salt, (jlamion 
simply used large amounts of caustic soda with large 
amounts of tannin to thin a drilling fluid containing 
large amounts of bentonite; starch, an inert material 
(not “a starchy colloid,” i. e., gelatinized starch) is 
only incidentally mentioned. As shown above, the 
Solvay Blue Book has no bearing on Applicants’ in¬ 
vention. 

(3) The question here is not simply whether appli¬ 
cants discovered that gelatinized starch could be kept 
immune from deterioration by maintaining the drill¬ 
ing fluid at a pH of about 12; the question is whether 
plaintiff is entitled to a patent for a process based on 
such a discovery; Appellant’s Brief, pp. 39-40. Neither 
Stern, Cannon, Solvay nor Glyco disclose such a 
process. 

(4) The record in this case shows that the District 
Court erred in refusing the claims. 

Appellant’s Statement of Points, Appellant’s Brief, p. 
32, briefed the true status of applicants’ invention as 
related to the Stern Report and the Cannon patent. That 
status was not really disputed by Appellant’s counsel. 


APPELLEE’S ARGUMENT. 


We want to reply to Appellee’s Argument as follows: 

The pH at which the drilling fluid must be maintained, 
in order to prevent fermentation of gelatinized starch and 
for the latter to remain effective, is critical. 

The assertion by Appellee’s Counsel, p. 3, that “there is 
nothing critical about the precise value of 12,” is contrary 
to the evidence; and the statement in the claims is, “A pH 
of about 12,” which is defined as from 11.7 to 13.3,* ** and 
was so accepted by the Patent Office and properly so. ## 
Here again, Appellee’s Counsel disregard the evidence 
summarized in Appellant’s Brief, pp. 10, 14, 20-21 and 29; 
we will, therefore, first quote from the testimony of Fam- 
ham and Larsen as to the lowest pH required to inhibit 
fermentation and then as to the highest permissible pH to 
prevent caramelization: 

As to the lowest pH required to inhibit fermentation: 

“Q. Suppose that you kept your drilling fluid at a 
pH of 12, and you put in your gelatinized starch. 
Would fermentation take place? A. No. Whenever 
the muds are maintained at pH 12 or higher, there 
will be no fermentation of starch. 

Q. Suppose you don’t watch it and it goes down 
below 12, I think the application said 11.5, 11.7? A. 
Some place below 12 fermentation will start up and 
unless alkalis are added to the mud as it is in use and 
the pH will drop downwards” (Farnham, App. 37, 
Tr. 48). 

* See Quotation, Appellant’s Brief, p. 10. 

** See Smith v. Kingsland, $5 App. D. C. 2S4, 178 Fed. 2d 26, 28, 
quoted from in Appellant’s Brief, p. 37. 
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“Q. In all of these three muds, the pH of 9.4, 10.8 
and 10.9,*** if they were fresh water muds or not 
sufficient salt to preserve them, would they ferment, or 
would they not? A. They would ferment. 

Q. In order not to do that, you would have to main¬ 
tain a pH of about 12, you said, I think? A. In older 
to prevent fermentation of starch the pH must be ap¬ 
proaching 12” (Farnham, App. 51, Tr. 77). 


“Q. Is that highest, 10.9, sufficient to keep the mud 
from fermenting? A. No, it is not. 

Q. How high do you have to go in order to stop it? 
A. Above about 11.5. 

Q. Then that is on a logarithmic scale? A. That is 
correct. 

Q. So, it is not merely a difference between 10.9 
and 11.5, is it? A. No. 

Q. There is a rapid increase, isn’t there? A. Yes, 
there is a very great increase in the actual amount of 
alkali constituent” (Larsen, App. 123, Dep. 73-74). 


• * * # 


As to the highest permissible pH:f 

“Q. Now, was there anything in any one of these 
tests (a), (b), (c) and (d) which showed that the pH 
might have been too high and affected the starch? A. 
Yes, it was observed with muds (c) and (d) that the 
filtrate from these muds was somewhat dark in color, 
as though the starch had been perhaps caramelized 
by the high alkalinity. 

Q. A caramelized starch is still an emulsoid colloid? 
A. As caramelization of starch proceeds, the starch 


*** The pH of a boiled suspension of starch in water, according to 
Stern, after addition to a drilling fluid and diluted thereby, PI. Ex. 5, App. 
155, 157; Larsen App. 120, Dep. 69, etc. 

t Larsen’s tests of substituting starch for quebracho, a tannin, in jcan- 
non's process. Pis. Ex. 6, App. 157-158, discussed by Larsen, App. 127, etc., 
Dep. 80, etc. 
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becomes less and less of an emulsoid colloid” (Larsen, 
App. 129-130, Dep. 85). 


“Q. Mr. Larsen says be observed that in some of 
these tests the filter (filtrate) was darker in color 
showing that perhaps the starch had been caramelized 
by the high alkalinity. Now, are you familiar with 
that phenomena; what happens if you use too high 
pH or use too much caustic? A. Yes, I am. 

Q. What happens? A. As he states, the starch will 
caramelize, which means carrying the decomposition 
or the hydration of the starch too far, carries it down 
to the sugars} and actually synthesizes it, a new com¬ 
bination is formed, quite a bit as you do when you 
burn sugar on a heated pan. 

Q. Is starch any good when it is caramelized like 
that? A. No, the caramelization produces compounds 
that in no way help to reduce the filter loss of a 
drilling mud, in fact, produces compounds that are 
virtually water soluble and go to the filter (filtrate)” 
(Farnham, App. 77 and 78, Tr. 135). 

“Q. Mr. Farnham, where is the value of the pH 
where the caramelization of starch sets in? A. Where 
does it? 

Q. Yes. A. It would probably start about 13.2 or 
13.3. The time factor also comes in there” (Farnham, 
App. 78, Tr. 136, on cross). 

“Q. It doesn’t say it won’t work above that, it just 
says it is not so effective? A. That is right. 

Q. Above 13.3, but it is all right up to a pH of 13.3? 
A. That is right” (App. 80, Tr. 138, on cross). 


“Q. What do you understand is meant by that? A. 
I understand that at approximately 13.3 pH and 

t That is a complete answer to the Board’s Decision. App. 219, ques¬ 
tioning that at a high pH "starch would break down to sugar.” 
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higher, the starch will begin to caramelize and will be 
less effective as a colloid to add to drilling mnd. That 
caramelization is something that doesn’t happen] in¬ 
stantly. There is a time factor in there and starch 
can be used even though caramelization begins. You 
have lost that amount which has caramelized. It 
doesn’t change black to white at any one specific 
point” (Farnham, App. 80, Tr. 139). 

******* 

“Q. The one I gave you of 13.6 was 7 grams of 
caustic and 61 cubic centimeters, as Cannon gives it, 
which is 13.61. That scale, that pH scale, I think you 
said it was a logarithmic scale? A. Yes, that is right. 

Q. What do you mean by that? A. That means it 
goes up not as a direct function of the numbers there, 
but as a power function. From pH 9 to pH 10 or from 
11 to 12 is 100 times. It goes up as a power function. 
That is why it is an accurate scale. At the low pH’s, 
say pH 7 to pH 10, it is a most accurate method of 
measuring, but when you get up to the pH 13 to 14, 
it is better to put it in percent by weight of caustic. 

Q. When Mr. Larsen found 13.6 or 13.3 with starch 
apparently was caramelized, was the pH too high or 
too low? A. Well, at 13.6 is too high. It will cause 
caramelization of the starch. 

Q. And 13.3, how about that? A. 13.3 is about on 
the borderline, given time, elevated temperatures, it 
will begin to caramelize, and the starch will be lost 
from the system in that way” (Farnham, App. 81, Tr. 
140-141). 


The Patent Office has simply not been able to appreciate 
that in applicants’ process there are metes and boi^nds 
which are accurately stated in the claims, and which are 
wholly absent from the prior art relied on. Those metes 
and bounds are indeed critical and unless followed (will 
result in failure. 
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The District Court did not find that the Cannon patent 
discloses a process in which a drilling fluid containing a 
starchy colloid, i. e., gelatinized starch, is maintained at 
a pH of 12. 

Finding 3, App. p. 7, is: 

“3. The patent to Cannon, No. 2,019,858, relates to 
a drilling fluid for combatting heaving shale, and dis¬ 
closes, inter alia, a drilling fluid including starch and 
caustic soda. Various values are mentioned for the 
amount of caustic soda, one value being 1%.” 

There was no finding by the District Court that Cannon 
disclosed the use of a “starchy colloid,” i. e., gelatinized 
starch as the claims specify, but only of “starch,” an inert 
material. The “inter alia” in the finding was, of course, 
quebracho and other tannins, the only ones, which, when 
used with caustic soda, attained Cannon’s objects; for 
starch with caustic soda would defeat Cannon’s objects 
(Appellant’s Brief, p. 28). 

The last sentence of Finding 3 was then supplemented 
by Finding 6, the Solvay Book giving “the pH value of a 
1% solution of caustic soda is just under 13.0.” There is 
in Solvay no reference to a well-drilling fluid, and of 
course not to such a fluid maintained at a pH of 12; Solvay 
simply states what the pH of a water solution containing 
1% caustic soda is. 

That Finding 6 was then supplemented by Finding 7, 
App. p. 7: 

“7. Plaintiff’s testimony shows that a 1% solution 
of caustic soda will gelatinize or hydrolize starch.” 

Appellee’s Brief page 4 seeks to connect up Finding 3 
with Finding 7 and cites only one question and its an¬ 
swer by Farnham which simply mentions that Cannon 
patent. The more complete testimony of Farnham on that 
phase is as follows on cross: App. pages 73-74, Tr. 115: 
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“Q. Now, you mentioned that starch which is not 
gelatinized if put in water is inert, and does not 
gelatinize, is that correct? A. Yes. 

Q. But you admitted, did you not, if there is 
enough alkali in the water, that will gelatinize the 
starch, did you not? A. Yes. 

Q. How much alkali does it take to make the starch 
become gelatinized? A. How much? 

Q. How much alkali by percentage? A. It will be 
about .6 of a percent by weight. 

Q. Then if you use as much as 1 percent caustic 
soda, which Cannon mentions on page 2, then the 
starch will of necessity gelatinize, will it not, because 


there is that much caustic soda present with it? 
A. Yes, it would gelatinize at 1 percent caustic.” 


Of course, Farnham was simply talking about the known 
fact that a water solution of 1% caustic soda will gelati¬ 
nize starch. He was not talking about what happens in a 
drilling fluid. On redirect, however, Farnham testified, 
App. 76-77, Tr. 120, 121: 


“Q. I think you said if he used caustic and quae- 
bracho in those amounts, he could get his drilling 
fluid down in thickness (thinness) as Mr. Larsen 
stated? A. That is right. 

Q. And as you show in your demonstration? A. 
That is right. 

Q. But if you tried that sort of a thing, substituted 
for quaebracho extract or any of the other tannins, 
starch, you get what? A. You would get just the 
opposite, a thickening effect of the mud.” 


As summarized in Appellant’s brief, pp. 26-28, Farnham 
showed that when in the Cannon process caustic is u^ed 
with quaebracho, a tannin, the drilling fluid will Hbe 
within a usable viscosity range,” but when in the Camion 
process starch be substituted for a tannin the drilling 
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fluid a mud “has a viscosity that could not be pumped’’ 
“you get into trouble” and “would defeat the very thing 
Cannon wanted to do,” i. e., thinning, instead of thicken¬ 
ing the drilling fluid. 

Those Findings 3, 6, and 7 were proposed by Appellee’s 
Counsel who proceeded, by a series of steps from Cannon 
to Solvay, to synthetically build up the invention of the 
claims. Those findings were then followed by Finding 8 
as follows: 

“8. The claims at bar define no invention over the 
disclosure of the patent to Cannon” (App. 7). 

We submit that the District Court became wholly con¬ 
fused by those series of Findings submitted to him. Ap¬ 
pellant attempted to correct them by submitting proposed 
parallel Findings 3, 3a and 3b (App. pp. 9-10) under Civil 
Rule 52b, filed the day defendant’s findings were entered, 
but they were not entered, and Plaintiff’s Motion for a 
New Trial (App. pp. 12, etc.), based on those findings, w T as 
overruled (App. p. 22) without an opinion. 

The question is not whether Cannon discloses “starch,” 
or whether he discloses a drilling fluid which may inci¬ 
dentally have a pH of 12, or whether at such a pH starch 
will become gelatinized into a starchy colloid. 

The question is, does Cannon disclose Applicants’ claimed 
process? Surely, when by the substitution of starch for a 
tannin in Cannon’s process his objects will not be attained, 
but will result in something inoperable, such a synthetic 
build-up cannot be Applicants’ process producing Ap¬ 
plicants’ result. 

The District Court’s Finding 8 was not based on evi¬ 
dence, but was contrary to the evidence; it really an 
erroneous conclusion of law. 
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The claims were carefully drawn to define the amount 
of the starchy colloid added as related to the pH of 12, viz.: 

“ * * * adding * * * while maintained at a pH of 
about 12, sufficient of a starchy colloid to attain ^tnd 
maintain a substantial wall-seal of low water loss, v(iz., 
below 5 cc (A. P. I.) and at an operable well-drilling 
viscosity.”* 

That was not something empirical; for as shown by Fam- 
ham (App. 55, Tr. 84), in connection with the application 
drawing (App. 145, Fig. 3), when a starchy colloid is 
added to a drilling fluid maintained at a pH of about 12, 
to maintain a water-loss below 5 cc, the drilling fluid ^ill 
have its viscosity increased and not decreased as Cannon 
specifies in order to attain his objects. Here, again, is 
another mete and bound ignored by the Patent Office and 
by Appellee’s counsel. 

Cannon did not specify any mete or bound, even as to 
starch, an inert material, and certainly not as to “ a starchy 
colloid,” viz.: gelatinized starch, and the use of starch in 
Cannon’s process, as a substitute for a tannin, will result 
in something inoperable. 

Cannon’s specification of caustic soda addition will not 
result in such gelatinization of starch as to be effective. 

Again, as to caustic soda, the Cannon Patent gives 
ranges which the Board said i^nhe^yaried over a wide 
range” (App. p. 220), and JPH mhttf Counsel stressed 
(App. p. 77, Tr. 121) that “the portion of caustic soda, £fnd 
these other things, may be varied over wide range^.” 
Cannon specifies from Vs% to 7% (App. 194, right, lines 
14 and 49). Appellants’ Brief, p. 29, shows that at the 

* Such expression properly defines the amount of starchy material 
added. Montgomery v. Marzall, 189 F. (2d) 640, C. C. A., D. C. [The 
Patent Office did not dispute that, neither did Appellee’s counsel. 
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lower limit VzJc starch will not gelatinize, while at the 
upper limit 7% starch will caramelize. 

As to the lower limit %%, Larsen testified (App. 109, 
Dep. 50): 

“Q. Keep in mind, though, that they (Board of 
Appeals) say that the ratio can be bet-ween wide limits. 
Have you any authorities, scientific authorities, that 
tell you what pH is required to gelatinize starch where 
you use caustic soda? A. I can refer you to a couple 
of papers which state the amount, the minimum 
amount of caustic soda necessary in your aqueous 
solution in order to paste or gelatinize starch.” 

Larsen then cited two scientists, Reychler and Oswald, 
the latter, “the father of colloid chemistry,” who showed 
that it requires 0.55 to 0.60% of caustic soda to gelatinize 
starch. Larsen then testified: 

“Q. Have you verified that yourself, experimentally? 
A. I have verified that myself, experimentally, using 
corn starch” (App. Ill, Dep. 53). 

Larsen then showed by reference to his own experiments 
(PI. Ex. 4, App. 154) that he found that at 0.5% “there 
may have been the least bit of incipient gelatinization 
* * * probably less than one percent” (App. 112, Tr. 56). 
Starch will, therefore, not be gelatinized by Vs% caustic 
soda; that %% is repeated six times in the Cannon specifi¬ 
cation and even in his claims. 

Larsen -was confirmed, as to the above, by Farnham at 
the trial (App. 66-67, Tr. 102-103), who testified: 

As to the lower limit of %%: 

“Q. Taking that as a guide, one skilled in the art, 
as a guide for making up a drilling fluid containing 
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caustic and quaebracho with bentonite, that was all 
right, wasn’t it? A. That is right. 

Q. That was all right ? A. Yes. 

Q. Suppose that was given you as a guide for 
making up drilling fluid. Could you select a starch? 
What would you need? A. One-third of 1 percent, say, 
of caustic soda is not enough to cause the starch to 
gelatinize. | 

Q. In other words, even if we take the examiner’s 
idea of using, say, one-third of 1 percent and starch, 
by that you wouldn’t get gelatinization, would you? 
A. No, you wouldn’t get gelatinization. 

Q. You would have to go up to almost twice that 
amount, wouldn’t you? A. Yes. 

Q. Using Cannon’s guide book as in excess df one- 
third of 1 percent, which is repeated five times iii each 
of the claims, that wouldn’t be made possible, rwould 
it? A. No, that wouldn’t.” 

As to the upper limit 7%. We have shown, pp. etc., 
supra, by the testimony of Larsen and Farnham, that 
caramelization took place when the pH was too high by 
the use of too much caustic. Larsen’s drilling fluid (d) 
(PI. Ex. 6, App. 157, 158) contained 7% caustic, and (c) 
contained 2% caustic, and both caramelized the starch as 
shown, pp. 9, etc., supra. 

Appellee’s Counsel have not disputed the following state¬ 
ment in Appellant’s Brief, p. 29: 

“It will, therefore, be seen that if we follow the 
Cannon Patent as to the lower limit of V 3 of 1 % 
caustic that will not be sufficient to gelatinize starch; 
but if we follow Cannon as to the high 7 % caustic then 
that will be too high and will result in caramelizajtion 
of the starch.” j 

Here, again, appellee’s counsel simply ignore our asser¬ 
tions. 
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Nor have Appellee’s Counsel disputed the application of 
this Court’s opinion in Becket v. Coe, 69 App. D. C. 51, 98 
Fed. 2d 332, 335, 336, quoted from in Appellant’s Brief, 
p. 47; the language there is certainly apropos, particularly 
the following: 

“This type alloy is mentioned only as a variant of 
a chromium-nickel-manganese alloy, with neither de¬ 
tails as to what different results would be obtained, 
nor any indication that the metal would resist 
staining.” p. 335. 

“One seeking a stainless deep-drawing alloy and 
finding the Hadfield (French) and Commentry 
(French) patents could not have said: ‘These give me 
what I want.’ ” p. 336. 

In the Cannon patent starch (not a “starchy colloid,” i. e., 
gelatinized starch) is referred to “only as a variant” of 
quebracho, a tannin, “with neither details as to what 
different results would be obtained”; in fact, the undis¬ 
puted evidence shows that to substitute starch for tannin 
with the proportion of caustic soda prescribed by the 
Examiner for use with the tannin would defeat the very 
objects of the Cannon process, i. e., of thinning the drilling 
fluid, because the opposite, thickening, will take place, yes 
to the extent that the drilling fluid will become inoperable. 
See Appellant’s Brief, App. 26, etc. 

It is seldom that we find such a complete answer to a 
distortion of a prior art citation as we have here, contrary 
to the undisputed evidence in this case, and contrary to 
the law as applied by this Court, which Appellee’s coun¬ 
sel simply ignore. 

The Stem Report does not disclose maintaining a drill¬ 
ing fluid at a pH of about 12. 

Appellee’s Brief, p. 5, distorts that Report as does Find¬ 
ing 4, App. p. 7 prepared by Appellee’s Counsel. That is 
apparent if we compare the two: 
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Stem Report, App. p. 203. Finding 4, App. p. 7. 

“It is only recently that “4. The publication by 
starch has found appli- Stern, pp. 76 and 77 of! the 
cation in drilling muds as Report of Investigations No. 
a result of the development 3556 of Bureau of 
that hydrolyzed starch im- refers to the use of 
parts a good filter test to lyzed starch in well 
salt-water mud. For this ing fluid. It states 
purpose, the starch may be pH of about 11 or 12 
hydrolyzed by boiling a 10 been found desirable, 
percent starch suspension refers to the pH 
in sodium hydroxide (1 per- the drilling fluid, 
cent by weight; or starch: starch suspension is 
Sodium hydroxide 10:1). A pared with sodium 
pH of about 11 or 12 has droxide.” 
been found desirable.” 

By astute placing of sentences in the finding, with 
second sentence preceding the last sentence and with 
interposition of a third sentence, having no foundatio: 
the Stern Report at all, the finding reconstructs the er 
Stern disclosure. 

Of course, Appellee’s counsel wholly ignore the t 
next sentence of the Stern Report: 

“One important point is that starch tends to 
ment unless a preservative is added. An effective 
preservative is sodium chloride (salt), so that ii is 
possible to accomplish a dual function when drilljing 
through a salt formation.” 

In Appellant’s Brief, pp. 40-41, we said: 

“Is it possible that Stem in 1941 disclosed to the 
art preventing fermentation by and maintaining a 
drilling fluid at a pH of 12, when he describes for that 
purpose the use of equipment-corroding salt and even 
alcohol? Would the art have continued for over ;wo 
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years with limiting the use of gelatinized starch to 
areas where salt domes 'were drilled through in the 
course of drilling for oil!” 

Appellee’s Counsel have wholly ignored those queries, 

although Farnham’s testimony on that phase, quoted from 
in Appellant’s Brief pp. 7 and 8, was not disputed at the 
trial; in fact, he was not even cross-examined as to that 
phase. 

Furthermore, if the sentence in Stem’s Report, “A pH 
of about 11 or 12 has been found desirable,” applies to the 
pH of the drilling fluid, then it is misleading because a pH 
of 11 is not sufficient to prevent fermentation; for to 
prevent that the pH must be at least 11.7, as shown above, 
p. 8, supra. Accordingly, one following the Stern Report, 
as done by the Patent office, would go astray. 

Note here that in order to merely gelatinize starch in a 
water suspension, the pH can be as low as 11, where, as 
prescribed by Stern, gelatinization is carried out by boil¬ 
ing. In actual practice, however, it is that gelatinized 
suspension which is added to the drilling fluid (Pis. Ex. 7, 
App. 159, 167); of course, that results in dilution with ac¬ 
companying reduction of pH; p. 9, supra. 

Applicants have been very specific in their specification 
and claims by specifying “a pH of about 12” (between 
11.7 and 13.3), i. e., by prescribing the lower limit where 
fermentation of gelatinized starch will be prevented and 
the upper limit where there will be no caramelization of the 
starch. The Patent Office and the District Court do not 
differentiate between a pH sufficient to simply gelatinize 
raw starch in water, and a pH at which it is necessary to 
“maintain” a drilling fluid containing gelatinized starch 
to inhibit fermentation, but at the same time avoid 
caramelization of that gelatinized starch, all as specified 
in the claims. 
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The Stem and Cannon descriptions must be considered 
in their environments. 

Appellee’s counsel have also wholly disregarded the 
fundamental principle of Patent Law and, indeed, of Com¬ 
mon sense, which we stated in Appellant’s Brief, p. l£, as 
follows: 

“In the consideration of any particular priori art 
writing, whether a publication or a patent, it is no 
more than common sense that the same be considered 
in its environment and in a manner as one skilled in 
the art would consider it with what was previously 
known.” 

That principle, we showed, is supported by law, Appel¬ 
lant’s Brief, pp. 43-44. The application of that principle 
to this case has not been disputed by Appellee’s Counsel; 
they simply ignore it. I 

We showed in Appellant’s Brief, p. 16, that the ratio of 
10 to 1 of starch and caustic soda, prescribed by Stern to 
gelatinize starch in water, has been followed from 1888 
to the very date of Stern’s Report in 1941. We further¬ 
more showed, Appellant’s Brief, p. 16, that those skilled 
in this art so read the Stern Report. Professor Dopge, 
whose theoretical and practical experience in this art 
goes back to 1925, App. 149, after quoting from the Stjem 
Report, said, under oath, App. 153-154: 

“That statement does not teach me, and did hot 
teach me at the time that I read it, that the drilling 
mud or fluid itself was to be maintained at a pH of 11 
or 12. Furthermore, that publication does not disclose 
the employment of sufficient starch to a drilling fluid 
or mud, brought to or maintained at a pH of about 12, 
in order to attain a substantial wall-seal of low wafer- 
loss, viz., below 5 c. c. (A. P. I.) at an operable wbll- 
drilling viscosity.” 
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That and no less is specified in every claim in snit. Dodge 
was confirmed in that respect by Famham at the trial, 
App. 46, Tr. 68-69, and by Larsen, App. 117, Dep. 64. That 
is also supported by Gray et al. paper, PI. Ex. 7, App. 159, 
pp. 4 and 7, of the same month and year as the Stern Re¬ 
port, App. 201, 208; both are quoted from in Appellant’s 
Brief, pp. 16-17. It is also supported by the Chapman 
patent, No. 2,399,986, PI. Ex. 14, App. 189, original applica¬ 
tion filed July 1, 1940, App. 191, right, lines 23-25, i. e., 
eight months before the Stern Report. Chapman described 
the following, App. 189, right, lines 20-23: 

“In connection with the gelatinizing of starch with 
caustic, it is the practice to use the starch and the 
caustic in a weight ratio of about 10 to 1.” 

That patent then describes the use of salt “to prevent 
fermentation of the starch,” App. 191, left, last line, and 
claims, right: 

“8. A salt water drilling fluid containing a filtration 
reducing amount of a gelatinized starchy material.” 

The above is exactly what Stern described. None of the 
above was disputed by appellee’s counsel; they simply 
ignore the facts as established by the evidence. It was on 

such distortions of the Stern Report that the following 
Finding 9, App. 7 (really a conclusion of law), was based: 

“9. The claims at bar define no invention over the 
disclosure of the publication by Stern.” 

Again, Appellant attempted to correct that distortion 
by Appellant’s Proposed Findings 4 and 4a, App. 10 and 11, 
based on the evidence, but again without avail, and Plain¬ 
tiff’s Motion for a New Trial was overruled without an 
opinion, App. pp. 12, 22. Here, again, we believe that the 
District Court became confused, because Findings 4 and 
9, App. p. 7, are not supported by the evidence, but are 
contrary to the evidence. 
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Cannon plus Stem does not produce Applicant’s inden¬ 
tion. 

The attempt, Appellee’s Brief, page 6, to rely on 
Cannon plus Stern must fail because neither discloses ap¬ 
plicants’ claimed invention. How can Stern, which dis¬ 
closes immunizing a drilling fluid containing gelatinized 
starch by a concentrated salt solution, supplement Cannon 
whose object is to use a drastic t hinn er for a high per¬ 
centage bentonite drilling fluid, and which will become 
inoperable if starch be substituted for the crude tannin 
quebracho. To combine the Stem and Cannon disclosures, 
two unequals and neither the equal of applicant’s inven¬ 
tion, is about as sensible as to say that the ancient mathe¬ 
matical axiom should read: 

unequal + unequal == an equal. 

What Appellee’s counsel have done is to repeat the dis¬ 
tortion of the Stern and Cannon disclosures, apparently in 
the belief that repetition will convince this Court. 

Applicants’ process is based on a discovery. 

Appellee’s Counsel in their brief, p. 6, tacitly concede 
that the Applicants made a scientific discovery; so did 
the Examiner, Def. Ex. F, App. 204, 209. But Appellee’s 
Counsel say: 

“Assuming that applicants made the scientific dis¬ 
covery referred to by appellant, it does not follow that 
a patent may be granted merely on the basis of that 
discovery.” 

Appellant’s Counsel have never contended that a discovery 
alone is patentable, but that a new and useful pnxjess 
based on such a discovery is. The decisions of the Su¬ 
preme Court and of this Court cited and applied in Appel¬ 
lant’s Brief, pp. 36-40, have not been controverted; they 
are simply ignored. 
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Appellee’s Counsel in their brief quote the District 
Court’s Conclusion 1, it is as follows, App. p. 8: 

“1. The discovery of a hitherto unstated property 
of a well drilling fluid containing starchy colloid and 
sufficient caustic soda to make the pH value about 12 
is not such a discovery as entitles plaintiff to a patent 
therefor.” 

That conclusion cannot apply to Stem who described a 
stated property of immunizing a drilling fluid by a con¬ 
centrated salt solution and not by maintaining it at a pH 
of about 12. It cannot apply to Cannon, who disclosed a 
stated property of thinning the drilling fluid, while the 
substitution of the tannin by starch would thicken the 
drilling fluid, defeat Cannon’s object and render it in¬ 
operable. The conclusion is not based upon the applica¬ 
tion of law’ to the evidence at all. 

Roberts v. Ryer, 91 U. S. 150, cited Appellee’s Brief, p. 
7, and In re Jones, 120 Fed. 2d 1019, CCPA, do not apply 
here at all, because in both cases the prior art disclosed 
the same material things as did the patent and application 
in those suits, and there w’as nothing critical; such is not 
the case here. 

Roberts v. Ryer involved a refrigerator w T hich had an 
endless air passage therein, providing for up and down 
draft, 91 U. S., p. 156; so had the prior Lyman patent, p. 
157; accordingly, the Supreme Court said, p. 158: 

“ # * * They each had both, and could utilize both. 
It is no invention, therefore, to make use of one rather 
than the other.” 

In re Jones, as appears from 120 Fed. 2d, pp. 1019-1021, 
involved a method of treating a drilling fluid with, among 
others, bicarbonates to reduce the filtration rate into the 
formation. A prior publication also treated the drilling 
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fluid with bicarbonates for reducing the viscosity, but did 
not describe its function as for reducing filtration of the 
drilling fluid. The Court, therefore, properly said, p. 1021: 

“Appellant discloses the use of nothing but car¬ 
bonates and bicarbonates. The reference discloses 
the use of these same substances. It is clear that 
those substances modify the viscosity of the con¬ 
taminated drilling mud as disclosed in the reference. 
Appellant has probably discovered that the use of 
carbonates and bicarbonates also reduces the filtration 
rate in contaminated drilling mud. In all likelihood 
the author of the reference had no purpose in his use 
of those substances except to reduce the viscosity of 
contaminated drilling mud and possibly the benefit 
derived from their use on the filtration rate of the mud 
was not thought of by him. This latter benefit, how¬ 
ever, is inherently present in the use of carbonates 
and bicarbonates as agents for reducing the viscosity 
of the mud. 

“If the carbonates and bicarbonates reduce the 
filtration rate in the drilling mud as claimed by ap¬ 
pellant, they surely must have the same effect u{|>on 
the mud of the reference. While the amounts of 
mixing materials disclosed in the reference are quite 
small, there appears to be nothing critical in the said 
amounts. * * *” 


That was an entirely different case than we have hdre. 
The procedure was the same in the Jones application and 
in the prior art reference and the materials w^ere the same, 
so that the result was inevitably the same. 

Here the Stem Report procedure is to gelatinize starch 
in water and then add the gelatinized starch-water sus¬ 
pension to a drilling fluid so that its pH by dilution will 
inevitably be less than 12, indeed about 10.9, and im¬ 
munization is attained by maintaining a concentrated salt 
solution and not a pH of about 12. The Cannon patent 



26 — 


procedure employs a tannin (quebracho) and caustic soda 
to thin the drilling fluid. Cannon discloses the use of 
starch, not “a 'ySfiSfl^colloid,’’ i. e., gelatinized starch, 
as a substitute for the tannin, but, again, to attain the 
same object, namely, thinning, certainly not the opposite, 
thickening, which -would defeat Cannon’s object and with 
all render the drilling fluid inoperable, because not “at an 
operable well-drilling viscosity” as stated in the claims. 
There is nothing inherent in the Stern and Cannon dis¬ 
closure which will result in applicants’ invention. 

Here, also, the pH is maintained at a critical value, viz., 
about 12, i. e., from 11.7 to 13.3; for if too low the drilling 
fluid will not remain immunized, but if too high the starch 
will caramelize and defeat the object of applicants’ inven¬ 
tion. Those metes and bounds, as well as others, are set 
out in the claims. 

This case is, therefore, not one as asserted in Appellee’s 
Brief, p. 7, that the public will be deprived “on the ex¬ 
piration of the Cannon patent to use everything taught 
therein, with all the results flowing therefrom”; for Can¬ 
non does not disclose Applicants’ process and the result 
disclosed by Cannon is the very opposite. Furthermore, 
Cannon does not disclose a “drilling fluid containing 
gelatinized starch and caustic soda,” but at most, starch, 
an inert material, and if it be attempted to gelatinize that 
starch in Cannon’s process, the result will be inoperable. 
The testimony on the above has not been controverted. 

THE QUESTIONS OF PATENTABILITY AND 
INVENTION APPLICABLE HERE. 

Ti r e fully realize that the standard of invention has been 
raised in the last decade, although the question of validity 
and what amounts to a patentable invention under R. S. 
4886, 35 U. S. C. 31, is a question of law upon the evidence 
before this Court; A. & P. Co. v. Supermarket Corp., 340 



U. S. 147, 156; Standard Co. v. Marzall, 86 App. D. C. 210, 
181 F. 2d 280, 283. However, there are certain fundamen¬ 
tal principles of Patent Law T which have been established 
by the courts and those have not changed. We, therefore, 
want to refer to a number of decisions, mainly by this 
Court. 

In re Haskell, 51 App. D. C. 243, 278 Fed. 326, involved 
a process resulting in a defined result. The Court said: 

“* * * It is one thing to conceive the idea that a 
certain result is possible and quite another thing to 
demonstrate the possibility; that is, actually devise 
means to accomplish the result and convert the pos¬ 
sibility into a reality” (p. 327). 

• *##**• 

“Gardner evidently did not appreciate the necessity 
of combining the ingredients in the manner employed 
by the applicant and makes no mention of mixing 
such materials ‘until the mass becomes of a homo¬ 
geneous syrupy consistency.’ This is important and 
goes far toward demonstrating that applicant and not 
Gardner really is the originator of the subject-matter 
of the claim here under consideration” (p. 328). 

The above principles apply to the Stern Report and Can¬ 
non patent, who fail to disclose applicants’ claimed inven¬ 
tion. In that case, also, a publication later than i;he 
Gardner British patent stated that the results obtained by 
Haskell had not been attained; the Court says: 

“In other words, the British patent did not disclose 
to Luther, an expert, what the Patent Office has ruled, 
in effect, must have been disclosed to the applicant 
here” (p. 328). 

Here Stern in his report of 1941, three years after the issue 
of the Cannon patent, and after referring to the Cannon 
patent, App. p. 202, says, p. 203: 
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“It is only recently that starch has found applica¬ 
tion in drilling muds as a result of the development 
that hydrolized starch imparts a good filter test to 
salt-water mud.’ , 

Later, Cannon’s assignee, Chapman, showed that Cannon 
disclosed what we have contended, see Appellant’s Brief, 
pp. 30-31. 


In re Wescott, 53 App. D. C. 32, 287 Fed. 1009, involved a 
process. Like here (as to Cannon) there it was also shown 
by one skilled in the art that the prior art process (Ben- 
net) could not operate as did the applicant’s. The Court 
says, p. 1011: 

“It is not disputed that unless these conditions 
obtain applicant’s method would not be a success; that 
is, would not be operative.” 

Further, as to another prior art disclosure (Ives), the 
Court says, p. 1011: 

“Not only is there a total absence in Ives of an 
intent to reach the result achieved by the present 
applicant, but his disclosure contains nothing that, in 
our view, would enable anyone entertaining such an 
intent to achieve that result.” 

The procedure in the Patent Office was like it has been 
here; the Court says, p. 1011: 

“ * * * A reading of the decisions of the three tribu¬ 
nals of the Patent Office reveals that, in this obscure 
and highly technical art, they have reached a conclu¬ 
sion adverse to the applicant because, in the light of 
his disclosure, they are of the view that anyone 
skilled in the art could have taken the various refer¬ 
ences (no one of which is in itself sufficient) and 
achieved the result reached by him. While a post 
mortem diagnosis may be valuable, it hardly will be 
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denied that a timely diagnosis, resulting in the saving 
of life, is of much greater value. There is the same 
difference in the relative values of an original or real 
invention and one of the post mortem sort. The one 
involves the exercise of creative genius or power; the 
other mere deductions.” 

Hartford Empire Co. v. Coe, 66 App. D. C. 344, 87 Fed. 
2d 741, also involved a process in which the Patent Office 
took the following position disposed of by this Court as 
follows: 

“* * * In other words, it means that any person 
skilled in the art would have been able to proceed 
against the teachings of Hitchcock that the glass 
should be heated to a thin liquid form and fed in ball 
and tail, or drop in thread charges and change the 
Hitchcock method, structure, and mode of operation to 
perform Peiler’s pasty glass suspended charge feeding 
method. We have had occasion in many instances to 
condemn the hindsight nunc pro tunc method employed 
to justify the refusal of valuable inventions in which 
the patentees are entitled to the protection afforded by 
the Constitution and the laws” (p. 744). 

Here the Patent Office again takes the position that one 
skilled in the art would go against the teachings of Stern 
and not to immunize the drilling fluid by salt, and against 
the teachings of Cannon and not to thin the drilling fluid 
but to thicken it, even though the latter would defeat 
Cannon’s object and result in something inoperable. 

We realize the burden on an applicant in a R. S. 4915 
proceeding, particularly where the District Court has 
affirmed the Patent Office. However, that burden is not an 
impossible one; for this Court has the power like any other 
Court to determine whether the findings of the District 
Court are supported by the evidence or are contrarkr to 
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the evidence. Appellee’s counsel in their brief, p. 8, rely 
on Besser v. Ooms, 81 App. D. C. 7, 154 Fed. 2d 17. This 
Court at page 18 cited: 

Poulsen v. Coe, 73 App. D. C. 324, 119 Fed. 2d 188. That 
case involved a process, p.. 195. This Court says, p. 197: 

“We think that the appellants’ improvement was 
not anticipated in Robinson and Hewlett and that the 
rejection by the trial court and the Patent Office was 
demonstrably the result of clear error in respect of 
the foundation for rejection.” 

That was because in that case apparently the Patent 
Office was misled by concentrating upon elimination of 
background noise rather than upon the solution of the 
problem of asymetrical distortion and by disregarding the 
history of the art; this Court said, p. 198: 

“We think moreover that the improvement made by 
the appellants, simple though it may seem from the 
point of view of hindsight, was inventive in character. 
* * • ‘Is it not clear that the quality of a man’s inven¬ 
tiveness must be tested by reconstituting the situation 
as it was in the light of the preceding history of the 
art?’ ” 

After so considering the prior art, this Court says, p. 199: 

“ * * * If the appellants were to solve the problem of 
distortion and at the same time retain for the art the 
advance made by Robinson and Hewlett, they must go 
contrary to the teaching of the art as it stood under 
Robinson and Hewlett.” 


“* * * We think it took that boldness, clarity of 
vision and ingenuity characteristic of invention, as 
distinguished from mechanical skill, to attempt the 
voyage upon which the appellants set out and to sail 
it successfully so that at the end both the Scylla of 






distortion and the Charybdis of background no^se 
were eliminated for the future of the art.” 

Here the state of the art prior to Cannon showed that 
what Cannon disclosed was the usual employment (Lawton 
et al.) of a tannin and caustic soda to thin a drilling fluip; 
he simply employed greater quantities of those agents 
with larger quantities of bentonite. Applicants, on the 
other hand, employ “a starchy colloid,” i. e., gelatinized 
starch, not disclosed by Cannon and which thickens rather 
than thins the drilling fluid, something the exact opposite, 
and which would defeat Cannon’s object and render Ms 
process inoperable. As to Stem, again the prior state of 
the art showed that Stern proceeded in the usual w&y 
and gelatinized starch in water with caustic soda which 
was then added to the drilling fluid and Stern relied on 
salt to immunize the drilling fluid when starch was added 
thereto. 


After Abbott v. Coe, 71 App. D. C. 195, 109 Fed. 2d 419, 
cited by the District Court, App. 6 and again by Appel¬ 
lee’s Counsel, Appellee’s Brief, p. 8, this Court reversed 
the District Court and the Patent Office in Levin v. Coe, 
76 App. D. C. 347, 132 Fed. 2d 589. That case involved a 


process of treating grain germs to extract therefrom sub¬ 
stantially all of the oil without affecting its vitamin con¬ 
tent. This Court says, p. 591: 

“The position of the Commissioner is that to obtain 
the appellant’s product it is only necessary to follow 
Hoffman’s use of a hydrocarbon solvent in freeing the 
wheat germ from oil and then to remove the solvent 
from the residue constituting Hoffman’s intermediate 
product.” 

There one reference was relied on to extract the oil bit 
the end product was a sugar and did not retain the whe^t 
germ.* This Court says, p. 597: 


* Here when the pH is carried above 13.3, the result will be caramel¬ 
ized starch, a sugar, and the starch will not be retained as gelatinized 
starch. See p. 10, supra. 
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“Under the nncontradicted evidence the appellant’s 
process for the first time combined the elements of the 
prior art and achieved a new result, a wheat germ 
product palatable for human consumption and stable. ’ ’ 

In Poulsen v. Coe, supra, in reversing the Patent Office, 
this Court said, 119 F. 2d, at page 200: 

“Since in our view the findings and conclusions of 
the trial court and the rulings of the Patent Office 
were in clear error on the question of anticipation, 
and since we think it clear also that the appellants’ 
advance was inventive in character, we are obliged 
to reverse in respect of claims 72, 73, 74, 76, 77, 78 
and 79. Abbott v. Coe, 1939, 71 App. D. C. 195, 109 F. 
2d 449.” 

The above cases show that this Court still considers the 
evidence and evaluates the evidence in order to determine 
whether the District Court’s decision is supported by or 
is contrary to the evidence. 

CONCLUSION. 

In conclusion, we submit that this is certainly a case 
where the District Court and the Patent Office should be 
reversed. This case does not involve a mere discovery 
of a result of a process otherwise old. The process is new 
in its manipulative steps, as stated in the broadest claim, 
which we will, for convenience, again repeat as follows: 

“Claim 3. In the art of drilling wells by the em¬ 
ployment of an aqueous mud-laden drilling fluid the 
process comprising, adding to such a fluid, while 
maintained at a pH of about 12, sufficient of a starchy 
colloid to attain and maintain a substantial wall-seal 
of low water loss, viz., below 5 cc. (A. P. I.) and at an 
operable well-drilling viscosity.” 
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That process is not disclosed in the Stem Report nor in 
the Cannon patent; indeed, the Examiner so admitted 
when he said, Def. Ex. F, App. 204, 209: 

“The Examiner does not contend that these refer¬ 
ences teach the basic principle of applicant’s dis¬ 
covery. . . 


7 7 


Applicants’ process is not limited to a situation, as is 
the case of Stern where the drilling is through salt, bat 
its use is universal including even cases where gypsum i|s 
encountered and even where the drilling is throu 
cement; Appellant’s Brief, p. 12. Farnham’s Summa 
PI. Ex. 12, App. 187, of gelatinized starch sold by his com¬ 
pany shows that during two years following the Stern 
Report of 1941, the use of gelatinized starch in drilling 
was almost insignificant, because limited to areas where 
the drilling was through salt. However, after the advent 
of applicants’ invention in 1943, the sales rose in an 
almost arithmetical progression and finally covered not 
only the Gulf Coast, where drilling is through salt, but 
covered all areas, even in foreign countries. 

To say that Cannon had disclosed the solution in 1938, 
without anyone using it until the advent of applicants’ 
process in 1943, five years later, is just against plain com¬ 
mon sense. Why should Stern in 1941 refer to the Cannon 
patent and then say that the application of starch to drill¬ 
ing fluids was “only recently” and that to avoid fermenta¬ 
tion salt should be used? Why should Cannon’s assignee 
assert in the Chapman patent as late as 1946, eight years 
after Cannon, that the Cannon patent does not disclose 
starch for this use and that it is not possible to so use it 
as prescribed by Cannon? See Appellant’s Brief, pp. 30-31 

The District Court wholly disregarded the evidence by 
four men highly skilled in this art. We pointed out again 
and again in Appellant’s Brief, pp. 20, 27, 28, that on de 
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terminative phases of the evidence the Commissioner’s 
attorney did not even cross-examine those witnesses and 
that no one from the Patent Office disputed that evidence. 
But in their Brief, as at the trial, the Commissioner’s 
counsel do not challenge the evidence. They simply con¬ 
tent themselves with distortions of the prior art and by 
citing decisions which have no bearing on this case. 

This invention did not evolve out of laboratory work, 
but was the result of two practical men working in the 
field. It is not a detail thing but involves a fundamental 
process based on a discovery. The claims accurately state 
the metes and bounds to fully comply with R. S. 4888 as 
lately construed by this Court in Montgomery v. Marzall, 
189 F. (2d) 640, supra; indeed the Patent Office has not 
questioned that. 

It is believed that this Court will come to the conclusion 
that the applicants have made a real contribution to this 
art and that it finds no disclosure in the prior art. Surely 
an advance in this art which has been found so important 
that our Government in wartime permitted and indeed 
encouraged the use of an essential food in well drilling by 
the trainload, App. 40-41, Tr. 58, in order to keep our oil 
production going, should not be denied patent protection 
because of prior art which did not and does not disclose 
such an important invention. 

Respectfully submitted, 

JOHN H. BRUNINGA, 

1004 Market Street, 

St. Louis, Missouri, 

Attorney for Appellant. 

St. Louis, Missouri, 

October, 1951. 
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INDEX. 


P%e 

FIRST 

The claims do not simply specify the preparation of 
a drilling fluid with a pH of about 12 (11.7-13.3), but 
a definite method of procedure in which such a drill¬ 
ing fluid is maintained at such a pH. 2 

SECOND 

The claims specify a method of procedure which is 
so carried out as to not only attain but maintain a 
substantial water seal of low water loss, but at an 
operable well-drilling viscosity. 3 

THIRD 

The pH specified in the claims is critical, i. e., it can¬ 
not be carried below 11.7 or above 13.3. 6 

Cases and Statute Cited. 

Carnegie Steel Company v. Cambria Iron Company, 
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R. S. 4886, 35 U. S. C. 31. 8 
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NATIONAL LEAD COMPANY, a Corporation, 
Appellant, 
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JOHN A. MARZALL, Commissioner of Patents, 

Appellee. 

Appeal from the United States District Court for the 
District of Columbia. 


It is respectfully submitted that this Court has consid¬ 
ered what the application in suit claims as well as de¬ 
scribes, in a broader aspect than what is specifically set 
out in the claims and supported by the specification. The 
claims are not broad, but are indeed limited to definite pro¬ 
cedural steps so as to attain a definite result characterizing 
the invention and distinguishing from the Stern and Can¬ 
non references as viewed by this Court. This petition there¬ 
fore assumes the constructions of those two references and 
what they disclose, as set out in this Court’s opinion. How¬ 
ever, there are certain facts supported by the record to 
which we want to call this Court’s attention and which we 
believe warrant a decree in Plaintiff’s favor on the claims 
in suit. 


— 2 — 


We will first quote the broadest claim, which is Claim 3, 
and then the summation from Appellant’s Brief, page 2, 
the latter quoted in this Court’s Opinion, page 3. We 
have, however, emphasized parts both in the claim and in 
the summary/ * .* 

4 \4 • H 

“Claim 3. In the art of drilling wells by the employ¬ 
ment of an aqueous mud-laden drilling fluid, the proc- 
_ ess comprising, adding to such a fluid, while main¬ 
tained atr~a:~pH of about 12, sufficient of a starchy 
colloid to attain £nd maintain a substantial wall-seal 
of low water loss, viz., below 5 cc (A. P. I.) and at an 
operable well-drilling viscosity.” # App. p. 212. 

“The characteristic feature of the invention resides 
in maintaining the alkalinity of the drilling fluid at 
a definite value, so as to not only attain, but to main¬ 
tain the wall seal at a' ‘low water loss,’ during the 
course of drilling, but with all at an operable viscosity 
or consistency. The specification and the claims, as 
will be later shown, express the alkalinity as well as 
the water loss in well known scientific terms, the 
former as ‘at a pH of about 12’ and the latter as ‘be¬ 
low 5 cc.’ ” Appellant’s Brief, p. 2. 

First: The claim does not simply specify the preparation 
of a drilling fluid with a pH of “about 12” (11.7-13.3), 
but a definite method of procedure in which such a drill¬ 
ing fluid is maintained at such a pH so that with the addi¬ 
tion of sufficient gelatinized starch the drilling fluid will 
not only “attain” but “maintain” a water seal of low 
water loss, viz., below 5 cc. That result will follow from 
the procedure claimed, for fermentation will be inhibited 
during the course of drilling, because the pH is so main¬ 
tained. 

• As in Appellant’s Brief, reference App. is to the Joint Appendix. Tr. 
is to the Transcript, and Dep. is to the Deposition pages. All emphases 
are ours. 


Stem: Assuming that the Stern publication, App. 201, 202, 
discloses a drilling fluid which as initially prepared lias 
“a pH of about 11 or 12”, Stern does not disclose any 
method of procedure whereby that pH is maintained dur¬ 
ing the course of drilling. This Court says in its Opinion, 
pp. 3 and 4: 


“. . . Unless the fluid is maintained with a pH 
of about 12 the continuous introduction of clay salts 
and water -would change the degree of its alkalinity 
essential to the desired result.” 

That Stern did not contemplate or disclose the mainte¬ 
nance of the pH during the course of drilling is clear from 
the following extracts from the paragraph immediately 
following his reference to the pH, because there Stern de¬ 
scribes the use of salt and alcohol to prevent fermentation 
as follows, App. 203: 

“One important point is that starch tends to fer¬ 
ment unless a preservative is added. An effective 
preservative is sodium chloride (salt) so that it is 
possible to accomplish a dual function when drilling 
through a salt formation.” 

“Barnes (7) also proposes the use of starch, with 
an alcohol, to attain the same objective.” 


The method of procedure here claimed is not disclosed 
by Stern. 

Second: The claim specifies a method of procedure in 
which “an aqueous mud-laden” drilling fluid, that is, <|>ne 
made up of clay and water, is not only maintained ajt a 
pH of about 12 with the addition of gelatinized stanch, 
but that such a procedure is so carried out to attain 4^d 
maintain a substantial wall-seal of low water loss, viz., 
below 5 cc (A. P. I.) and at an operable well-drilling ^ds- 
cosity. 
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The above was appreciated by this Court in its Opinion, 
pages 2 and 3, as follows: 

“ . . . The viscosity of the drilling fluid is critical, 
because if the fluid is too thin the cuttings will not be 
carried out of the hole, and if too thick, the fluid can¬ 
not be pumped out and will not deposit its cuttings.” 

“Viscosity of the fluid must be maintained at a 
consistency which will enable it to convey the cuttings 
and also seal the bore hole. This is accomplished by 
treating the fluid with gelatinized or hydrolyzed 
starch.” 

“. . . With the fluid at a pH of about 12 (the 
range given is between 11.7 and 13.3) starch can be 
added in amounts to hold the water loss to below 
5 c. c., while the fluid is held to an operative drilling 
viscosity, without deterioration of the starchy colloid 
bv fermentation.” 

Cannon: Assuming that Cannon, App. 193, 194, discloses 
a drilling fluid which as prepared in the examples, App. 
194 right, will have a pH of just under 13 and which when 
starch is added thereto will gelatinize the starch, what 
will the result be? The answer is found in the testimony 
ol' Farnham and of Larsen which was not disputed at the 
trial. 

Larsen first took the examples of the Cannon patent, 
App. 194 right, that is, the composition of water, bentonite 
(a clay) caustic soda, quebracho (a tannin), and the re¬ 
sults are given in Plaintiff’s Exhibit 6, App. 157-158, under 
(A), (B), (C), and (D) discussed by Larsen, App. 126- 
129, Dep. SO-84. All were operative with the possible ex¬ 
ception of the fourth example. However, when starch was 
substituted for quebracho, as shown in the parallel ex¬ 
amples (a), (b), (c), and (d), App. 158, then the results 
were “viscosity too high to measure.” 
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Larsen testified, App. 129, Dep. 83: 

“None of the starch muds, namely (a), (b), (b), 
and (d), could be used as a drilling fluid because they 
are pastes rather than mud.” 

Farnham, App. 60 etc., Tr. 91 etc., actually demonstrat ed 
before the District Court the action of quebracho afid 
starch respectively, with Bentonite and caustic soda in 
water, based upon the example of the Cannon patent p ro¬ 
posed by the Examiner, App. 210 and one of those tested 
by Larsen, i. e., substituting 2% of starch for 2% of que¬ 
bracho, and Farnham obtained the same results as did 
Larsen. 

Farnham then considered all of Larsen’s tests on all 
of the Cannon patent examples and testified (App. 65, Tr. 
100 - 101 ): 

“Q. Now, take that first one, where you used 1 
gram of caustic, or the one where you used 2 grams 
of caustic (quebracho), it doesn’t make any differ¬ 
ence, and where you use caustic with quebracho in 
A, B, C and D. They all worked, didn’t they? A. 
Yes, these muds made up represented as A, B, C, and 
D would be within a usable viscosity range.” 

#*#♦#•# 

“Q. Mr. Larsen took A, B, C and D and paralleled 
it by a, b, c, and d, and substituted starch for caus¬ 
tic (quebracho). Do any of those drilling fluids woijk? 
A. No, the viscosities are too high to measure on l[he 
Stormer Instrument, and any mud that has a viscosity 
that high could not be pumped. 

“Q. One of those experiments you performed shows 
what happened, doesn’t it? A. Yes.” 

Farnham’s and Larsen’s tests were not disputed by the 
Commissioner’s counsel who did not even cross-examine 
Farnham on them, although the Stipulation, App. 133, 
conceded the right to do so. 




\ 
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The procedure here claimed is not disclosed by Cannon 
who does not disclose that when starch is substituted for 
quebracho, a drilling fluid, “at an operable viscosity,” 
is attained, but to the contrary will be at an inoperable 
viscosity. 

Third: The pH of about 12 as specified in the claim is 
critical, i. e., it cannot be below 11.7 or above 13.3, and 
the claim specifies that the procedure is one in which the 
drilling fluid is “maintained at a pH of about 12” (117- 
133). 

Cannon specifies caustic soda between the wide limits 
of Vz of 1% to a maximum of 7%, App. 194 right. How¬ 
ever, at the lower limit, starch will not be gelatinized, 
while at the higher limit, starch will caramelize into some¬ 
thing like sugar which will not reduce the filter loss. That 
was showm by Farnham, App. 76-78, Tr. 120, 134-135, who 
confirmed Larsen’s tests, App. 109-113, Tr. 50-57. 

Stem mentions “a pH of about 11 or 12.” If that pH 
applies to the drilling fluid, then at a pH of 11, fermenta¬ 
tion will take place; Farnham App. 37, Tr. 48; Larsen 
App. 123, Tr. 73-74. That is true even though, as Farn¬ 
ham shows, App. 46, Tr. 68, at a pH of 11 starch will gel¬ 
atinize if boiled in water as actually proposed by Stern 
in making gelatinized starch, App. 203. Again, the above 
was not disputed by Commissioner’s counsel at the trial. 

Resume: It is clear from the above that neither Cannon 
nor Stern discloses a method of procedure in which the 
drilling fluid is: 

“maintained at a pH of about 12” (11.7-13.3), 
“maintain a substantial water seal of low water-loss” 
“at an operable well-drilling viscosity.” 

It is apparent that one skilled in the art reading the 
Stern and Cannon disclosures would not gather therefrom 




the above definite procedural steps nor attain the results, 
all as specified in the claims. It would be a matter of hit 
and miss, with not more than a 50% chance of making a 
hit, and with at least a 50% chance of making a miss. 

We want to answer this Court’s query in the Opinion,) 
page 4: 

“In the aggregate of these prior disclosures of 
Cannon and Stern, what can be pointed to as missing 
which appellant supplied?” 

Assuming that a well-drilling fluid containing starch 
and caustic soda, even prepared at a pH of 11 or 12, was 
known, and that it was also known that when the solution 
containing 1% of caustic soda at a pH of 12, the starch 
would gelatinize; neither was an answer to Plaintiff’^ 
definite and successful process involving a method of pro+ 
cedure as set forth in the claims and described in thp 
specification, as involving the following factors: 

(1) Not only attaining a pH of 12, even for h 
drilling fluid, but maintaining such a pH during thft 
course of drilling so that the water-loss will be maim 
tained at a low value. 

(2) Maintaining a mud-laden fluid, i. e., one con¬ 
taining clay at an operable well drilling viscosity with 
successive additions of starch to maintain such lovl r 
water loss during the course of drilling. 

(3) Maintaining the drilling fluid at a definite pH 
of 12, i. e., (between 11.7 and 13.3) that is high 
enough (11.7) to prevent fermentation, but not sp 
high (beyond 13.3) where caramelization to some¬ 
thing like sugar will occur rendering the gelatinize^ 
starch successively less ineffective. 


The process does not simply involve “the experimental 
step between the needed composition of the preparation 
and of the mud itself”, Opinion, page 5; for that was np 
solution of the problem and factors (1), (2), and (3) gp 
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beyond that. Nor does this case simply involve 4 ‘increase 
in knowledge of its (starch-caustic-fluid) properties”, 
Opinion, page 5, because phases (1), (2), and (3) involve 
a definite method of procedure beyond what is disclosed 
by Stern or Cannon. Nor does this case simply involve 
“the step between any uncertainty residing in the prior 
disclosures and the certainty arrived at by appellant’s 
assignor”, Opinion, page 5; for neither Stern nor Cannon 
discloses any of the meets or bounds as to what should 
be done or avoided during the course of drilling; and as 
shown under “THIRD” above, it -would be a matter of 
hit or miss for someone to practice Plaintiff’s processes 
and obtain the results. That will not do in patent cases. 

Finally, this case as presented to the Board of Appeals, 
to the District Court, and to this Court, does not simply 
involve a composition; for such claims 11, 17, and 18, App. 
213, 214, were withdrawn as noted in the Board’s decision, 
App. 215, first paragraph. It is only the process claims 
3, 4, 5, 8, 16, 21 and 22 which were declared on in the Com¬ 
plaint, App. 3. These process claims have a special status 
under R. S. 4886, 35 U. S. C. 31, as an “art,” as distin¬ 
guished from a “machine,” a “manufacture” or a “com¬ 
position of matter.” 

In Corning v. Burden, 15 How. (56 U. S.) 252,* the Su¬ 
preme Court says, pages 267-8: 

“A process eo nomine, is not made the subject of a 
patent in our act of Congress. It is included under 
the general term ‘useful art.’ * * # 

“A new process is usually the result of discov- 
• * # 

ery; 

* Cited and applied in Kelly v. Coe. 69 App. D. C. 202, 97 F. (2d) 435. 
441, footnote. 

“A process is a mode, method, or operation, whereby a result or 
effect is produced. Corning v. Burden, 15 How. 252. 14 L. Ed. 6S3. 
*A patentable process is a method of treatment of certain materials 
to produce a particular result or product.’ Holland Furniture Co. v. 
Perkins Glue Co., 277 U. S. 245, 255, 48 S. Ct. 474, 478, 72 L. Ed. SGS.” 
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“It is for the discovery or invention of some pra^ 
ticable method or means of producing a beneficial re¬ 
sult or effect, that a patent is granted, and not for the 
result or effect itself. It is when the term process is 
used to represent the means or method of producing 
a result that it is patentable. * 


* > y 


Gr¬ 


in Cochrane v. Deener, 94 U. S. 780, the Supreme Court 
lays down the following fundamental aspect of an art <|>r 
process, p. 788: 

“A process is a mode of treatment of certain ma¬ 
terials to produce a given result. It is an act, or 
series of acts, performed upon the subject-matter to lj)e 
transformed and reduced to a different state or thin 
# * * The process requires that certain things shou' 
be done with certain substances, and in a certain ordei’; 
but the tools to be used in doing this may be of sec¬ 
ondary consequence.” 

In Carnegie Steel Company v. Cambria Iron Companjr, 
185 U. S. 403, the Supreme Court says, p. 441: 

“This proposition that the application of this pat¬ 
ent depends upon the individual intent of the operator 

overlooks the essential nature of a process patent. The 

•% 

directions and specifications of such a patent are ad¬ 
dressed to those engaged and skilled in the art. It 
professes to disclose a method of procedure, not the 
particular instrumentality that may be employed.” 

The principles of those three decisions have been contin¬ 
uously applied by the Supreme Court, by our federal courts 
generally, and by this Court, as shown by the cases citq 
in Appellant’s briefs. 


As noted above, we do not rely upon the fact that th 
properties of the drilling fluids of Stern and of Cannon wer 
unknown, nor even on the fact that Applicant discovere 
“the result or effect itself” (Corning v. Burden). Wha 
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we submit is that Applicant’s discovery or invention is for 
a method or meajis of producing a result, namely, a new 
method of procedure involving the definite procedural 
steps set forth in the claims, even in the broadest claim 3, 
previously quoted, and involving factors (1), (2), and (3) 
previously noted. Such a procedure is patentable as an 
art or process because it has not been disclosed by either 
Stern or Cannon. 

We therefore respectfully submit that this Court is 
warranted after consideration of this petition to adjudi¬ 
cate that the claims in suit are patentable and that the 
District Court should be reversed. 

This petition is presented in good faith, and not for 
delav. 
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